
IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS

MARSHALL DIVISION

HITACHI MAXELL, LTD.

Plaintiff,

v.

TOP VICTORY ELECTRONICS (TAIWAN)
CO. LTD., TPV INT’L (USA), INC.,
ENVISION PERIPHERALS, INC., TOP
VICTORY ELECTRONICS (FUJIAN) CO.
LTD., TPV ELECTRONICS (FUJIAN) CO.
LTD., TPV TECHNOLOGY LTD., AND TPV
DISPLAY TECHNOLOGY (XIAMEN) CO.,
LTD.

Defendants;

CIVIL ACTION NO. ____

JURY

COMPLAINT

Plaintiff Hitachi Maxell, Ltd. (“Hitachi” or “Plaintiff”) by way of this Complaint against

Defendants Top Victory Electronics (Taiwan) Co. Ltd., TPV Int’l (USA), Inc., Envision

Peripherals, Inc., Top Victory Electronics (Fujian) Co. Ltd., TPV Electronics (Fujian) Co. Ltd.,

TPV Technology Ltd., and TPV Display Technology (Xiamen) Co., Ltd. (collectively, “”TPV”

or “Defendants”) alleges as follows:

NATURE OF THE ACTION

1. This is an action for patent infringement arising under the Patent Laws of the

United States, 35 U.S.C. § 101, et seq.
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THE PARTIES

2. Plaintiff Hitachi Maxell, Ltd. is a corporation organized under the laws of Japan

with its principal place of business at 1-1-8, Ushitora, Ibaraki-City, Osaka 567-8567, Japan.

3. On information and belief, Defendant Top Victory Electronics (Taiwan) Co. Ltd.

is a corporation organized under the laws of Taiwan with its principal place of business at 10F,

No. 230, Liancheng Road, Zhonghe City, Taipei County, Taiwan.

4. On information and belief, Defendant TPV Int’l (USA), Inc. is a corporation

organized under the laws of California with its principal place of business at 3737 Executive

Center Drive, Suite 261, Austin, Texas 78731, and with a registered agent at 350 North St. Paul

Street, Suite 2900, Dallas, Texas 75201.

5. On information and belief, Defendant Envision Peripherals, Inc. is a corporation

organized under the laws of California with its principal place of business at 47490 Seabridge

Drive, Fremont, California 94538, and with a registered agent at 350 North St. Paul Street, Suite

2900, Dallas, Texas 75201.

6. On information and belief, Defendant Top Victory Electronics (Fujian) Co. Ltd. is

a corporation organized under the laws of the People’s Republic of China with its principal place

of business at Shangzheng Yuanhong Road, Fuquing City, Fujian Province, China.

7. On information and belief, Defendant TPV Electronics (Fujian) Co. Ltd. is a

corporation organized under the laws of the People’s Republic of China with its principal place

of business at Shangzheng Yuanhong Road, Fuquing City, Fujian Province, China.

Case 2:14-cv-01121-JRG-RSP   Document 1   Filed 12/16/14   Page 2 of 27 PageID #:  2



- 3 -

8. On information and belief, TPV Technology Ltd. is a corporation organized under

the laws of Bermuda with its principal place of business at Suite 1023, Ocean Centre, Harbour

City, Kowloon, Hong Kong.

9. On information and belief, TPV Display Technology (Xiamen) Co., Ltd. is a

corporation organized under the laws of the People’s Republic of China with its principal place

of business at No.1, Xianghai Rd., (Xiang'An) Industrial Zone, Torch Hi-New Zon, Xiamen,

Fujian, 350301 China.

10. On information and belief, the companies identified in paragraphs 3-9 above

(collectively, “TPV”) are an interrelated group of companies that together comprise one of the

world’s largest manufacturers of televisions. TPV is a leading importer and seller of televisions

in the United States.

JURISDICTION AND VENUE

11. This Court has original jurisdiction over the subject matter of this Complaint

under 28 U.S.C. §§ 1331 and 1338(a), because this action arises under the federal patent laws of

the United States, including 35 U.S.C. § 271, et seq.

12. This Court has personal jurisdiction over TPV in this action. TPV knowingly and

purposefully availed itself of the protections and benefits of the laws of the United States, the

State of Texas, and this District. For example, TPV availed itself of this District when, on

November 11, 2010, it filed counterclaims in Hitachi Consumer Electronics Co. Ltd., et al v. Top

Victory Electronics (Taiwan) Co. Ltd., et al. No. 2:10-cv-260 (E.D. Tex.), asserting actions for

declaratory judgment of non-infringement and invalidity of certain patents, including patents

asserted in the present Complaint.
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13. This Court also has personal jurisdiction over TPV in this action because TPV

purposefully imports and/or sells the accused products in the United States and knowingly places

them into the stream of commerce, with the intent and result that they are distributed and sold in

the state of Texas and this District. For example, TPV has purposefully designed and

manufactured televisions on behalf of Best Buy. TPV sells these accused televisions to Best Buy

and, in turn, Best Buy operates stores and sells the accused televisions within this District. Thus,

TPV has committed, induced, and/or contributed to acts of infringement within this District.

14. Personal jurisdiction is additionally proper over defendant TPV Int’l (USA) Inc.,

because this entity conducts regular business within the state of Texas and operates an office in

Austin, Texas.

15. Venue is proper in this Court under 28 U.S.C. §§ 1391(b), (c), and (d), as well as

28 U.S.C. § 1400(b), in that TPV is subject to personal jurisdiction in this District, and therefore

is deemed to reside in this District for purposes of venue. Additionally, as recited in the

preceding paragraphs, TPV has knowingly committed acts that have resulted in infringement

occurring within this District.

16. Venue within this District is more convenient than in any other District. TPV has

previously litigated the majority of the asserted patents, and brought counterclaims against them,

in this District. This Court has previously become technically familiar with the majority of the

asserted patents and issued a claim construction order construing their claim terms. The

inventors of the asserted patents and most of Plaintiff’s documents reside in Japan. TPV designs

and manufactures the accused products in Taiwan and China, and thus most of Defendants’
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witnesses and documents also reside overseas. Thus, this District is no less convenient than

other districts in the United States for purposes of discovery.

17. The TPV defendants identified above operate as a unitary business venture and

are jointly and severally liable for patent infringement relating to the televisions made, imported,

offered for sale, sold, or used in the United States by any one of them. Plaintiffs’ right to relief

against each of these defendants arises out of the same transaction, occurrence, or series of

transactions or occurrences relating to the importing, offering for sale, and sale of the same

accused television units in the United States. Additionally, questions of fact common to all of

these defendants will arise in this action, including whether these same television units infringe

the asserted patents. Therefore, joinder of these TPV defendants is proper.

THE PATENTS-IN-SUIT

18. On March 14, 2000, U.S. Patent No. 6,037,995 (the ’995 Patent”) entitled

BROADCASTING AND COMMUNICATION RECEIVER APPARATUS, was duly and

legally issued by the United States Patent and Trademark Office. A true and correct copy of the

’995 Patent is attached as Exhibit A to this Complaint. Hitachi is the assignee and owner of the

right, title, and interest in and to the ’995 Patent, including the right to assert all causes of action

arising under said patent, the right to recover damages for past, present, or future infringement of

the patent, and the right to any other remedies for infringement of the patent.

19. On May 14, 2002, U.S. Patent No. 6,388,713 (“the ’713 Patent”), entitled IMAGE

DISPLAY APPARATUS, AND METHOD TO PREVENT OR LIMIT USER ADJUSTMENT

OF DISPLAYED IMAGE QUALITY, was duly and legally issued by the United States Patent

and Trademark Office. A true and correct copy of the ’713 Patent is attached as Exhibit B to this
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Complaint. The ‘713 Patent was initially issued jointly to Hitachi, Ltd. and Hitachi Video and

Information Systems, Inc. By assignment, Hitachi Maxell, Ltd. is the sole owner of the right,

title, and interest in and to the ’713 Patent, including the right to assert all causes of action

arising under said patent, the right to recover damages for past, present, or future infringement of

the patent, and the right to any other remedies for infringement of the patent.

20. On November 7, 2000, United States Letters Patent No. 6,144,412 (“the ’412

Patent”), entitled METHOD AND CIRCUIT FOR SIGNAL PROCESSING OF FORMAT

CONVERSION OF PICTURE SIGNAL, was duly and legally issued by the United States Patent

and Trademark Office. A true and correct copy of the ’412 Patent is attached as Exhibit C to this

Complaint. Hitachi is the assignee and owner of the right, title, and interest in and to the ’412

Patent, including the right to assert all causes of action arising under said patent, the right to

recover damages for past, present, or future infringement of the patent, and the right to any other

remedies for infringement of the patent.

21. On August 30, 2011, U.S. Patent No. 8,009,375 (“the ’375 Patent”) entitled

“APPARATUS AND METHOD FOR RECEIVING AND RECORDING DIGITAL

INFORMATION,” was duly and legally issued by the United States Patent and Trademark

Office. A true and correct copy of the ’375 Patent is attached hereto as Exhibit D to this

Complaint. Hitachi is the assignee and owner of the right, title, and interest in and to the ’375

Patent, including the right to assert all causes of action arising under said patent, the right to

recover damages for past, present, or future infringement of the patent, and the right to any other

remedies for infringement of the patent.
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22. On April 12, 2011, U.S. Patent No. 7,924,366 (“the ‘366 Patent”) entitled

“IMAGE DISPLAYING APPARATUS,” was duly and legally issued by the United States

Patent and Trademark Office. A true and correct copy of the ’366 Patent is attached hereto as

Exhibit E to this Complaint. Hitachi is the assignee and owner of the right, title, and interest in

and to the ’366 Patent, including the right to assert all causes of action arising under said patent,

the right to recover damages for past, present, or future infringement of the patent, and the right

to any other remedies for infringement of the patent.

23. On December 16, 2014, U.S. Patent No. 8,913,197 (the ‘197 Patent) entitled

“DIGITAL BROADCAST RECEIVER UNIT,” was duly and legally issued by the United States

Patent and Trademark Office. A true and correct copy of the ’197 Patent is attached hereto as

Exhibit F to this Complaint. Hitachi is the assignee and owner of the right, title, and interest in

and to the ’197 Patent, including the right to assert all causes of action arising under said patent,

the right to recover damages for past, present, or future infringement of the patent, and the right

to any other remedies for infringement of the patent

PROCEDURAL HISTORY

23. On April 28, 2009, Hitachi, Ltd. sent Mr. Jason Hsuan, the Chairman and Chief

Executive Officer of TPV, a letter asserting the TPV was infringing the ‘995, ‘713, and other

patents and that TPV needed a license.

24. Between April 2009 and April 2010, Hitachi, Ltd. and its licensing agent, Inpro

Licensing, attempted numerous times to engage TPV in substantive good faith patent licensing

discussions. TPV refused to participate or cooperate in such discussions.
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25. Without warning, on April 14, 2010, TPV filed a Declaratory Judgment action

against Hitachi, Ltd. in the Northern District of California, Case No. 3:10-cv-01579, seeking

declarations of non-infringement and invalidity as to the ‘995, ‘713, and other patents. The case

was dismissed without any rulings on the merits.

26. On July 22, 2010, Hitachi Consumer Electronics and Hitachi Advanced Digital

filed a complaint against TPV in the Eastern District of Texas, Case No. 2:10-cv-260, alleging

infringement of the ‘995, ‘713, ‘412, and other patents. On May 3, 2012, Hitachi Consumer

Electronics filed a new Complaint against TPV in the Eastern District of Texas asserting the ‘375

Patent and initiating Case No. 2:12-cv-00268. On June 5, 2012, an amended complaint was

filed asserting the ‘375 Patent against TPV and adding it to Case No. 2:10-cv-260. On June 7,

2012, Case No. 2:12-cv-00268 was dismissed without prejudice. In Case No. 2:10-cv-260, the

Court issued a claim construction order for these and other patents, and the case progressed

through and completed fact and expert discovery. On April 8, 2013, prior to trial, the ‘995, ‘713,

and ‘412 patents were severed into new Case No. 2:13-cv-00264. On April 16, 2013, these

patents were dismissed from the new case “without prejudice.” TPV did not appeal either the

order severing the patents or the order dismissing them without prejudice.

27. Trial was conducted April 8-12, 2013, as to claims 26 and 30 of the ’375 patent.

These two claims were asserted and tried exclusively against the ATSC functionality of the

accused televisions. On September 19, 2013, the Court entered a final judgment of non-

infringement and invalidity with respect to claims 26 and 30 of the ‘375 patent.
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COUNT I – INFRINGEMENT OF U.S. PATENT NO. 6,037,995

28. Plaintiff repeats and reallege the allegations of the preceding paragraphs as if set

forth herein.

29. TPV was provided with actual notice of infringement pursuant to 35 U.S.C. §

287(a) no later than April 28, 2009, when the patent owner transmitted a letter to TPV

identifying the ‘995 patent, identifying accused products, and asserting that there was

infringement that required a license.

30. TPV has directly infringed, either literally or under the doctrine of equivalents,

claim 1 of the ‘995 patent under 35 U.S.C. § 271(a) by importing, selling, and/or offering to sell

televisions in the United States that embody claim 1. Such televisions include, by way of non-

limiting example, the NEC E421, Insignia NS-46E480A13, Haier LE46D2380, and AOC

LE24H067.

31. TPV has indirectly infringed, either literally or under the doctrine of equivalents,

claim 1 of the ‘995 patent under 35 U.S.C. § 271(b) by inducing end users to use the accused

televisions in an infringing manner. By way of example, with full knowledge of the ‘995 Patent

and intent to cause infringement, TPV provides instructions and encouragement to end users on

how to display an on-screen guide or menu that results in the use of an apparatus covered by

claim 1. Further, TPV’s end users have, in fact, directly infringed by using the invention of

claim 1.

32. Additionally, TPV has indirectly infringed, either literally or under the doctrine of

equivalents, claim 1 of the ‘995 patent under 35 U.S.C. § 271(b) by inducing third-parties to

import, sell, or offer to sell TPV televisions that embody claim 1 in the United States. More
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particularly, with full knowledge of the ‘995 Patent and intent to cause infringement, TPV has

manufactured accused televisions overseas with full knowledge and intent that such televisions

will be imported, sold, or offered for sale in the United States. This intent is demonstrated at least

by TPV designing and manufacturing the televisions to be compliant with Federal

Communication Commission (FCC) requirements, obtaining Underwriters Laboratories (UL)

certification for the televisions, making the televisions compatible with ATSC broadcast

standards used in the United States, providing written instructions and on-screen displays in

English, and by making the televisions compatible with U.S. power requirements. TPV has

encouraged third parties to import and/or sell the accused televisions in the United States at least

by entering into contractual relationships with them and by assisting them with the movement of

TPV-made televisions through importation and distribution channels into and within the United

States. Third-parties have, in fact, imported, sold, and/or offered to sell the accused TPV-made

televisions in the United States. Such third parties include, by way of example, TPV customers

such as NEC, Haier, and Best Buy.

33. TPV’s infringement has been and continues to be deliberate and willful. TPV has

been aware of the ‘995 Patent since no later than April 28, 2009, and has received, inter alia,

detailed information, including expert reports, specifically describing how TPV televisions

infringe. Thus, TPV’s conduct has been objectively reckless, and TPV has possessed subjective

intent to infringe the patent.

34. Hitachi has been harmed by TPV’s infringing activities and is entitled to recover

monetary damages, including ongoing royalties. Further, any damages award should be trebled

in view of TPV’s willful infringement.
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35. On information and belief, TPV will continue its infringing activities and continue

to damage Hitachi unless enjoined by this Court. Hitachi has no adequate remedy at law.

COUNT II – INFRINGEMENT OF U.S. PATENT NO. 6,388,713

36. Plaintiff repeats and reallege the allegations of the preceding paragraphs as if set

forth herein.

37. TPV was provided with actual notice of infringement pursuant to 35 U.S.C. §

287(a) no later than April 28, 2009, when the patent owner transmitted a letter to TPV

identifying the ‘713 patent, identifying accused products, and asserting that there was

infringement that required a license.

38. TPV has directly infringed, either literally or under the doctrine of equivalents,

one or more claims of the ‘713 patent under 35 U.S.C. § 271(a) by importing, selling, and/or

offering to sell televisions in the United States that embody the claimed inventions. Such

televisions include, by way of non-limiting example, the NEC E421, Insignia NS-46E480A13,

Haier LE46D2380, and AOC LE24H067.

39. TPV has indirectly infringed, either literally or under the doctrine of equivalents,

one or more claims of the ‘713 patent under 35 U.S.C. § 271(b) by inducing end users to use the

accused televisions in an infringing manner. By way of example, with full knowledge of the

‘713 Patent and intent to cause infringement, TPV provides instructions and encouragement to

end users on how to display an on-screen guide or menu and to adjust picture settings such as

brightness or contrast that results in the use of an apparatus covered by one or more claims of the

‘713 Patent. Further, TPV’s end users have, in fact, directly infringed by using the inventions

claimed in the ‘713 Patent.
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40. Additionally, TPV has indirectly infringed, either literally or under the doctrine of

equivalents, one or more claims of the ‘713 patent under 35 U.S.C. § 271(b) by inducing third-

parties to import, sell, or offer to sell TPV televisions that embody the claimed inventions in the

United States. More particularly, with full knowledge of the ‘713 Patent and intent to cause

infringement, TPV has manufactured accused televisions overseas with full knowledge and

intent that such televisions will be imported, sold, or offered for sale in the United States. This

intent is demonstrated at least by TPV designing and manufacturing the televisions to be

compliant with Federal Communication Commission (FCC) requirements, obtaining

Underwriters Laboratories (UL) certification for the televisions, making the televisions

compatible with ATSC broadcast standards used in the United States, providing written

instructions and on-screen displays in English, and by making the televisions compatible with

U.S. power requirements. TPV has encouraged third parties to import and/or sell the accused

televisions in the United States at least by entering into contractual relationships with them and

by assisting them with the movement of TPV-made televisions through importation and

distribution channels into and within the United States. Third-parties have, in fact, imported,

sold, and/or offered to sell the accused TPV-made televisions in the United States. Such third

parties include, by way of example, TPV customers such as NEC, Haier, and Best Buy.

41. TPV’s infringement has been and continues to be deliberate and willful. TPV has

been aware of the ‘713 Patent since no later than April 28, 2009, and has received, inter alia,

detailed information, including expert reports, specifically describing how TPV televisions

infringe. Thus, TPV’s conduct has been objectively reckless, and TPV has possessed subjective

intent to infringe the patent.
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42. Hitachi has been harmed by TPV’s infringing activities and is entitled to recover

monetary damages, including ongoing royalties. Further, any damages award should be trebled

in view of TPV’s willful infringement.

43. On information and belief, TPV will continue its infringing activities and continue

to damage Hitachi unless enjoined by this Court. Hitachi has no adequate remedy at law.

COUNT III –INFRINGEMENT OF U.S. PATENT NO. 6,144,412

44. Plaintiff repeats and reallege the allegations of the preceding paragraphs as if set

forth herein.

45. TPV was provided with actual notice of infringement pursuant to 35 U.S.C. §

287(a) no later than July 22, 2010, when the patent was asserted against TPV through the filing

of a Complaint in Case No. 2:20-cv-260-JRG.

46. TPV has directly infringed, either literally or under the doctrine of equivalents,

one or more claims of the ‘412 patent under 35 U.S.C. § 271(a) by importing, selling, and/or

offering to sell televisions and monitors in the United States that embody the claimed inventions.

Such televisions include, by way of non-limiting example, the NEC E321, Insignia NS-

32E320A13, Haier L32C1120, and AOC L32W961. Such monitors include, by way of non-

limiting example, the NEC X554UN.

47. TPV has indirectly infringed, either literally or under the doctrine of equivalents,

one or more claims of the ‘412 patent under 35 U.S.C. § 271(b) by inducing end users to use the

accused products in an infringing manner. By way of example, with full knowledge of the ‘412

Patent and intent to cause infringement, TPV provides instructions and encouragement to end

users on how to use the televisions and monitors to receive video signals having different
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formats and aspect ratios, wherein these products scale, deinterlace, perform color space

conversion, and/or provide gamma conversion in a manner that practices one or more claims of

the ‘412 Patent. Further, TPV’s end users have, in fact, directly infringed by using the

inventions claimed in the ‘412 Patent.

48. Additionally, TPV has indirectly infringed, either literally or under the doctrine of

equivalents, one or more claims of the ‘412 patent under 35 U.S.C. § 271(b) by inducing third-

parties to import, sell, or offer to sell TPV televisions and monitors that embody the claimed

inventions in the United States. More particularly, with full knowledge of the ‘412 Patent and

intent to cause infringement, TPV has manufactured the accused televisions and monitors

overseas with full knowledge and intent that they will be imported, sold, or offered for sale in the

United States. This intent is demonstrated at least by TPV designing and manufacturing the

televisions and monitors to be compliant with Federal Communication Commission (FCC)

requirements, obtaining Underwriters Laboratories (UL) certification for the televisions,

providing written instructions and on-screen displays in English, and by making the televisions

and monitors compatible with U.S. power requirements. Further, in the case of televisions, TPV

designed and manufactured them to be compatible with the ATSC broadcast standard used in the

United States. TPV has encouraged third parties to import and/or sell the accused televisions and

computer monitors in the United States at least by entering into contractual relationships with

them and by assisting them with the movement of these products through importation and

distribution channels into and within the United States. Third-parties have, in fact, imported,

sold, and/or offered to sell the accused products in the United States. Such third parties include,

by way of example, TPV customers such as NEC, Haier, and Best Buy.
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49. Additionally, TPV has indirectly infringed, either literally or under the doctrine of

equivalents, one or more claims of the ‘412 patent under 35 U.S.C. § 271(c) by offering to sell,

selling within the United States, or importing into the United States televisions and monitors for

use in practicing one or more claims of the ‘412 Patent. For example, with full knowledge of the

‘412 Patent and intent to cause infringement, TPV has sold and imported televisions and

monitors that included deinterlacers, scalers, input interfaces (e.g., HDMI, DVI, VGA)

compatible with interlaced video signals, and/or stored EDID data indicating the products’

ability to receive interlaced signals. Thus, TPV has knowingly sold and imported accused

products especially adapted for infringing the ‘412 Patent. Further, televisions and monitors

possessing the foregoing components have no substantial non-infringing use other than to use the

foregoing components in an infringing manner. Televisions and monitors are not staple items of

commerce. TPV’s customers and/or end users have in fact used the accused products in an

infringing manner.

50. TPV’s infringement has been and continues to be deliberate and willful. TPV has

been aware of the ‘412 Patent since no later than July 22, 2010, and has received, inter alia,

detailed information, including expert reports, specifically describing how TPV products

infringe. Thus, TPV’s conduct has been objectively reckless, and TPV has possessed subjective

intent to infringe the patent.

51. Hitachi has been harmed by TPV’s infringing activities and is entitled to recover

monetary damages, including ongoing royalties. Further, any damages award should be trebled

in view of TPV’s willful infringement.
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52. On information and belief, TPV will continue its infringing activities and continue

to damage Hitachi unless enjoined by this Court. Hitachi has no adequate remedy at law.

COUNT IV – INFRINGEMENT OF U.S. PATENT NO. 8,009,375

53. Plaintiff repeats and realleges the allegations of the preceding paragraphs as if set

forth herein.

54. TPV was provided with actual notice of infringement pursuant to 35 U.S.C. §

287(a) no later than May 3, 2012, when the ‘375 Patent was asserted against TPV through the

filing of a complaint in Case No. 2:12-cv-268-JRG.

55. Subsequent to the jury trial in Case No.2:10-cv-00260-JRG, TPV began

manufacturing, importing, and selling televisions that include a Mobile High-Definition Link

(MHL) interface and that were marketed and sold as having “Roku Ready” functionality. The

term “Roku Ready” refers to the fact that the televisions were designed and configured to receive

a Roku Streaming Stick distributed and sold by Roku, Inc., wherein the Roku Streaming Stick is

connected to the television’s MHL interface and provides video programming via various

streaming services offered on the Internet, including Netflix, Hulu Plus, Amazon Instant Video,

and YouTube, among others.

56. The Roku Streaming Stick includes a radio frequency receiver for receiving a

streaming program via a Wi-Fi access point. It also includes a demodulator for demodulating at

least CCK/DSSS and OFDM signals. Video information may be received by the Roku

Streaming Stick as part of an MPEG Transport Stream (TS). The streaming video information is

contained in PES packets that are capable of including 16 bits of error detection information per

ISO/IEC 13818-1 § 2.4.3.7. The streaming video is also contained in TCP/IP packets that
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contain an additional 16 bits of error detection information. Further, in the case of video

information compressed using H.264, error detection information is further added in the form of

redundant slices. Similarly, audio information may be contained in PES packets having 16 bits

of error detection information and TCP/IP packets having another 16 bits of error detection

information. Additionally, audio encoded using AAC includes or is capable of including further

error detecting codes at the elementary stream/codec level. Thus, the Roku Streaming Stick

includes one or more error detectors that utilize the error detection information added separately

to the video and audio information. The Roku Streaming stick is capable of receiving video

streams compressed using the H.264 or VC-1 codecs, and thus includes a video information

expander. Similarly, the Roku Streaming stick is capable of receiving audio streams compressed

using AAC, MP3, or WMA codecs, and thus includes an audio information expander. In view of

the foregoing, the Roku Streaming Stick includes all of the limitations of claim 1 of the ‘375

patent.

57. The accused TPV televisions include, but are not limited to, those televisions that

possess an MHL interface and Roku Ready functionality. TPV televisions further include an IR

port and/or system-on-a-chip for detecting and processing control signals received by the

television’s remote control. Such control signals include those that control recording and

playback of streaming video and audio information that is received and buffered by the Roku

Streaming Stick. The accused televisions also includes a parity addition circuit for adding parity

data (e.g., TERC4) to the control signal information for forwarding to the Roku Streaming Stick

via the MHL interface. In view of the foregoing, the TPV televisions include all the limitations

recited in claims 31 and 32 of the ‘375 patent. As a result, a TPV television in combination with

Case 2:14-cv-01121-JRG-RSP   Document 1   Filed 12/16/14   Page 17 of 27 PageID #:  17



- 18 -

a Roku Streaming Stick comprises an infringing apparatus that meets all the limitations of claims

31, and 32. Accused TPV televisions include, but are not limited to, the Insignia NS-

40D510NA15.

58. TPV has indirectly infringed, either literally or under the doctrine of equivalents,

claims 31 and 32 of the ‘375 patent under 35 U.S.C. § 271(b) by inducing its customers and end

users to use the accused televisions in an infringing manner. By way of example, with full

knowledge of the ‘375 Patent and intent to cause infringement, TPV provides written instructions

and encouragement to end users on where to purchase the Roku Streaming Stick, how to

combine the Roku Streaming Stick with the TPV television, how to use the Roku Streaming

Stick in combination with the television, and how to use the television’s remote control to

control recording and playback of a movie or show by the Roku Streaming Stick. TPV’s

customers and end users have, in fact, directly infringed by combining and using the TPV

television and the Roku Streaming Stick.

59. TPV has also committed contributory infringement, either literally or under the

doctrine of equivalents, of claims 31 and 32 of the ‘375 patent under 35 U.S.C. § 271(c) by

importing, selling, and/or offering to sell in the United States televisions that possess Roku

Ready functionality that have no substantial non-infringing use other than to combine the

television with a Roku Streaming Stick to create an infringing apparatus. Further, televisions that

include Roku Ready functionality are not staple items of commerce. In addition, TPV knew that

the televisions with Roku Ready functionality were especially made and adapted to use the

claimed inventions of the ‘375 Patent. Customers and end users of the accused TPV televisions
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have combined the TPV televisions with a Roku Streaming Stick and used the Roku

functionality in a manner that practices claims 31 and 32 of the ‘375 Patent.

60. TPV has also directly infringed, either literally or under the doctrine of

equivalents, claims 31 and 32 of the ‘375 Patent under 35 U.S.C. § 271(a) by, among other

things, offering to sell, selling, or importing ATSC televisions that include ATSC receivers

together with HDMI ports possessing audio return channel (ARC) and/or Consumer Electronics

Control (CEC) capabilities. Such ATSC televisions include, but are not limited to, the Insignia

NS-40D510NA15.

61. Additionally, TPV has indirectly infringed, either literally or under the doctrine of

equivalents, one or more claims of the ‘375 patent under 35 U.S.C. § 271(b) by inducing third-

parties to import, sell, or offer to sell TPV televisions that embody the claimed inventions in the

United States. More particularly, with full knowledge of the ‘375 Patent and intent to cause

infringement, TPV has manufactured accused televisions overseas with full knowledge and

intent that such televisions will be imported, sold, or offered for sale in the United States. This

intent is demonstrated at least by TPV designing and manufacturing the televisions to be

compliant with Federal Communication Commission (FCC) requirements, obtaining

Underwriters Laboratories (UL) certification for the televisions, making the televisions

compatible with ATSC broadcast standards used in the United States, providing written

instructions and on-screen displays in English, and by making the televisions compatible with

U.S. power requirements. TPV has encouraged third parties to import and/or sell the accused

televisions in the United States at least by entering into contractual relationships with them and

by assisting them with the movement of TPV-made televisions through importation and
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distribution channels into and within the United States. Third-parties have, in fact, imported,

sold, and/or offered to sell the accused TPV-made televisions in the United States. Such third

parties include, by way of example, TPV customers such as NEC, Haier, and Best Buy.

62. TPV’s infringement has been deliberate and willful. TPV has been aware of the

‘375 Patent since no later than May 3, 2012, when it was asserted against TPV via a complaint in

Case No. 2:12-cv-00268. TPV’s conduct has been objectively reckless, and TPV has possessed

subjective intent to infringe the patent.

63. Hitachi has been harmed by TPV’s infringing activities and is entitled to recover

monetary damages. Further, any damages award should be trebled in view of TPV’s willful

infringement.

COUNT V – INFRINGEMENT OF U.S. PATENT NO. 8,913,197

64. Plaintiff repeats and realleges the allegations of the preceding paragraphs as if set

forth herein.

65. TV has had knowledge and actual notice of the ‘197 Patent no later than the filing

date of the instant Complaint.

66. TPV is directly infringing, either literally or under the doctrine of equivalents, one

or more claims of the ‘197 Patent under 35 U.S.C. § 271(a) by importing, selling, and/or offering

to sell televisions in the United States that embody the claimed inventions. Such televisions

include, by way of non-limiting example, the Insignia NS-40D510NA15.

67. On information and belief, TPV will continue to indirectly infringe, either literally

or under the doctrine of equivalents, one or more claims of the ‘197 Patent under 35 U.S.C. §

271(b) by inducing customers and end users to use the accused televisions in an infringing
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manner. By way of example, with knowledge of the ‘197 Patent and intent to cause

infringement, TPV is, and will continue to, provide instructions and encouragement to customers

and end users on how to use the television to receive multiplexed video signals having different

formats and/or aspect ratios, wherein the televisions demultiplex the video signals and provide

scaling and/or deinterlacing processing in a manner that practices one or more claims of the ‘197

Patent. Further, TPV’s customers end users are, in fact, directly infringing by using the

inventions claimed in the ‘197 Patent.

68. Additionally, on information and belief, TPV will continue to indirectly infringe,

either literally or under the doctrine of equivalents, one or more claims of the ‘197 Patent under

35 U.S.C. § 271(b) by inducing third-parties to import, sell, or offer to sell TPV televisions that

embody the claimed inventions in the United States. More particularly, with full knowledge of

the ‘197 Patent and intent to cause infringement, TPV is, and will continue to, manufacture

accused televisions overseas with full knowledge and intent that such televisions will be

imported, sold, or offered for sale in the United States. This intent is demonstrated at least by

TPV designing and manufacturing the televisions to be compliant with Federal Communication

Commission (FCC) requirements, obtaining Underwriters Laboratories (UL) certification for the

televisions, making the televisions compatible with ATSC broadcast standards used in the United

States, providing written instructions and on-screen displays in English, and by making the

televisions compatible with U.S. power requirements. TPV has encouraged third parties to

import and/or sell the accused televisions in the United States at least by entering into contractual

relationships with them and by assisting them with the movement of TPV-made televisions

through importation and distribution channels into and within the United States. Third-parties
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are, in fact, importing, selling, and/or offering to sell the accused TPV-made televisions in the

United States. Such third parties include, by way of example, TPV customers such as NEC,

Haier, and Best Buy.

69. On information and belief, TPV’s infringement will continue in a deliberate and

willful manner.

70. Hitachi is being harmed by TPV’s infringing activities and is entitled to recover

monetary damages, including ongoing royalties. Further, any damages award should be trebled

in view of TPV’s willful infringement.

71. On information and belief, TPV will continue its infringing activities and continue

to damage Hitachi unless enjoined by this Court. Hitachi has no adequate remedy at law.

COUNT VI - INFRINGEMENT OF U.S. PATENT NO. 7,924,366

70. Plaintiff repeats and realleges the allegations of the preceding paragraphs as if set

forth herein.

71. TV has had knowledge and actual notice of the ‘366 Patent no later than the filing

date of the instant Complaint.

72. TPV directly infringes, either literally or under the doctrine of equivalents, one or

more claims of the ‘366 Patent under 35 U.S.C. § 271(a) by importing, selling, and/or offering to

sell televisions in the United States that embody the claimed inventions. Such televisions

include, by way of non-limiting example, the Insignia NS-40D510NA15 and NEC E424.

73. Additionally, TPV indirectly infringes, either literally or under the doctrine of

equivalents, one or more claims of the ‘366 Patent under 35 U.S.C. § 271(b) by inducing third-

parties to import, sell, or offer to sell TPV televisions that embody the claimed inventions in the
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United States. More particularly, with knowledge of the ‘366 Patent and intent to cause

infringement, TPV is, and will continue to, manufacture the accused televisions overseas with

full knowledge and intent that such televisions will be imported, sold, or offered for sale in the

United States. This intent is demonstrated at least by TPV designing and manufacturing the

televisions to be compliant with Federal Communication Commission (FCC) requirements,

obtaining Underwriters Laboratories (UL) certification for the televisions, making the televisions

compatible with ATSC broadcast standards used in the United States, providing written

instructions and on-screen displays in English, and by making the televisions compatible with

U.S. power requirements. TPV has encouraged third parties to import and/or sell the accused

televisions in the United States at least by entering into contractual relationships with them and

by assisting them with the movement of TPV-made televisions through importation and

distribution channels into and within the United States. Third-parties have, in fact, imported,

sold, and/or offered to sell the accused TPV-made televisions in the United States. Such third

parties include, by way of example, TPV customers such as NEC, Haier, and Best Buy.

74. On information and belief, TPV’s infringement will continue in a deliberate and

willful manner.

75. Hitachi is being harmed by TPV’s infringing activities and is entitled to recover

monetary damages, including ongoing royalties. Further, any damages award should be trebled

in view of TPV’s willful infringement.

76. On information and belief, TPV will continue its infringing activities and continue

to damage Hitachi unless enjoined by this Court. Hitachi has no adequate remedy at law.
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JURY DEMAND

77. Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiffs demand a

trial by jury on all issues so triable.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully demands judgment for itself and against Defendants

as follows:

a. that this Court adjudge that TPV has infringed each of the ‘995, ‘713, ‘412, ‘375,

‘197, and ‘366 Patents;

b. that this Court adjudge that TPV’s infringement of the ‘995, ‘713, ‘412, ‘375,

‘197, and ‘366 Patents has been willful;

c. that this Court ascertain and award Hitachi damages sufficient to compensate for

TPV’s infringement, including but not limited to infringement occurring before the filing of this

lawsuit;

d. that this Court ascertain and award Hitachi any post-judgment on-going royalties

as may be appropriate;

e. that this Court treble any damages and on-going royalties pursuant to 35 U.S.C. §

284 in view of TPV’s willful infringement;

f. that this Court award any applicable pre-judgment and post-judgment interest;

g. that this Court find this case to be exceptional pursuant to 35 U.S.C. § 285 and

award Hitachi its attorneys fees, costs and expenses in this action;
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h. that this Court issue an injunction, enjoining TPV and its officers, agents, servants

and employees, privies, and all persons in active concert or participation with it, from further

infringement of said patents; and

i. that this Court award Hitachi such other relief as the Court may deem just and

proper.
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DATED: December 16, 2014 Respectfully submitted,

/s/ Jeffrey B. Plies
Martin J. Black - LEAD ATTORNEY
(Pro Hac Vice Pending)
martin.black@dechert.com
DECHERT LLP
Cira Centre
2929 Arch Street
Philadelphia, PA 19104
(215) 994-4000

Jeffrey B. Plies
TX Bar No. 24027621
jeffrey.plies@dechert.com
DECHERT LLP
300 W. 6th Street
Suite 2010
Austin, TX 78701
(512) 394-3000

Attorneys for Hitachi Maxell, Ltd.
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CERTIFICATE OF SERVICE

The undersigned certifies that the foregoing document was filed electronically in

compliance with Local Rule CV-5(a). As such, this notice was served on all counsel who have

consented to electronic service, Local Rule CV-5(a)(3)(A), on December 16, 2014.

/s/ Jeffrey B. Plies
Jeffrey B. Plies
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US006037995A 

Ulllted States Patent [19] [11] Patent Number: 6,037,995 
Ichifuji et al. [45] Date of Patent: Mar. 14, 2000 

[54] BROADCASTING AND COMMUNICATION 5,828,419 10/1998 Bruette et al. ........................ .. 348/906 
RECEIVER APPARATUS 

FOREIGN PATENT DOCUMENTS 

[75] Inventors: Yasuhisa Ichifuji, FujisaWa; Takehito 
Kishi, Yokohama; Naoko Saito, Tokyo; 235$; 5m‘ Off‘ ' 
$310111 Takashimizu; Takanori Eda, 96/O727O 3/1996 WIPO _ 
both of Yokohama, all of Japan 

[73] Assignee: Hitachi, Ltd., Tokyo, Japan tigigizgrigglufnléif 
Attorney, Agent, or Firm—Antonelli, Terry, Stout & Kraus, 

[21] Appl. No.: 08/844,431 LLP 

[22] Filed: Apr. 18, 1997 [57] ABSTRACT 

[30] Forelgn Apphcatlon Pnonty Data A broadcasting and communication receiver apparatus for 
Apr. 19, 1996 [JP] Japan .................................. .. 8-097993 displaying Program-associated information, in Which, in 

addition to a predetermined display Zone, another display 
[51] Int. Cl.7 ................................................... .. H04N 5/445 Zone is provided so that display data of Speci?c information 

U-S- Cl- .......................... .. Selected a Viewer is and, When [he 

348/13; 348/6; 455/51; 455/6-1 display data is displayed as omitted, a symbol indicative of 
[58] Field of Search ................................ .. 348/906, 10, 6, the information omission is attached to the display data to 

348/7, 13, 12, 563, 564; 455/6.1—6.3, 4.1, display the display data Within the limited display Zone. The 
5.1; H04N 7/10, 5/448 apparatus comprises a receiver for receiving the program 

associated information including a title, start and end times 
[56] References Cited of a broadcast program together With a video signal and an 

US‘ PATENT DOCUMENTS audio signal, a decoder for decoding 'the program-associated 
information, a display unit for displaying the decoded 

5,177,598 1/1993 Jeong . program-associated information thereon, a command 
5,465,385 11/1995 Ohga et al. ............................ .. 455/61 receiver for receiving an input Signal from a remote Con 
575857838 12/1996 Lawler et a1- " 348/13 troller or from a key or keys provided to the receiver, and a 
575927551 1/1997 Leti et a1‘ """ " 348” display controller for controlling a display screen on the 
5,596,373 1/1997 White et al. .. 348/906 basis of the input signal' 
5,635,978 6/1997 Alten etal. 348/7 
5,731,844 3/1998 Rauch et al. .. 348/563 
5,793,438 8/1998 Bedard .................................. .. 348/906 11 Claims, 7 Drawing Sheets 
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BROADCASTING AND COMMUNICATION 
RECEIVER APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a broadcasting and com 
munication receiver apparatus Which receives information 
about a transmission program together With video and audio 
data, decodes and displays the program-associated data and 
more particularly, to a receiver apparatus Which can display 
program-associated information. 

In a prior art television signal receiver apparatus, program 
information such as the title, start and end times of a 
broadcasting program has not been transmitted together With 
video and/or audio signal and thus it has been impossible to 
display these information on a television display screen. For 
this reason, TV vieWers have acquired these information 
from a program schedule chart run in neWspaper. 

Further, digital broadcasting has been being started in 
Which digitiZed signals in place of conventional analog TV 
signals are transmitted to each home via satellite, cable or 
land-based broadcasting. Satellite broadcasting has been 
already realiZed in such a manner and, even in Japan, plans 
have been already in the Works for start of such service. In 
the digital broadcasting, various sorts of additional infor 
mation can be transmitted simultaneously With digitiZed 
video and audio signals. When such additional information 
can be used to prepare a program schedule chart. 

MeanWhile, even in the conventional analog 
broadcasting, When such a system is employed that 
program-associated information is multiplexed during ver 
tical blanking interval, a program chart similar to that in the 
digital broadcasting case can be prepared. 

FIG. 1 is a block diagram of a multiplex system of an 
analog broadcasting type, in Which S A denotes an audio 
signal, SV a video signal, S P program-associated information 
such as a title, start and end times of a broadcasting program. 
Reference number 1 denotes a multiplexer for multiplexing 
the video signal SV and the program-associated information 
S P, numeral 2 denotes a modulator for modulating the video 
signal SV and the audio signal S A into broadcasting electro 
magnetic Wave. 

In the analog broadcasting system, there is employed a 
method for multiplexing the program-associated informa 
tion S P during the vertical blanking interval. HoWever, the 
amount of information capable of multiplexing during the 
vertical blanking interval is small When compared With the 
amount of information transmittable in the digital broad 
casting system. In the analog broadcasting system, further, 
With respect to its screen displaying function, its screen 
displaying ability as Well as the amount of information to be 
handled are restricted. Therefore, the display screen imple 
mented based on the analog broadcasting system is inferior 
in presentation ability to that based on the digital broadcast 
ing system. 

FIG. 2 is a block diagram of a multiplex system of a 
digital broadcasting type, in Which reference symbols 3 A, 3 B 
and 31, denote encoders for encoding the audio and video 
signals and program-associated information respectively. In 
the digital broadcasting system, the audio signal S A, video 
signal SV and program-associated information SP are 
encoded and compressed respectively by the encoders 3 A, 3 B 
and 31,, and then subjected by the multiplexer 1 to a time 
division multiplexing operation to obtain a multiplexed 
signal. The multiplexed signal is modulated by the modu 
lator 2 into broadcasting electromagnetic Wave. 

The digital broadcasting system is featured in that, since 
the program-associated information S P is encoded and com 
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2 
pressed by the encoder 3 P, more signals can be multiplexed 
than the program-associated information multiplexable in 
the analog broadcasting system. 
When it is desired to display such program-associated 

information as program chart on a predetermined display 
Zone of a display screen, e.g., a television display screen, if 
a display Zone necessary for full display of all the display 
data is larger than the predetermined display Zone, then all 
the display data cannot be fully displayed on the limited 
display Zone. For this reason, there disadvantageously 
occurs such a situation that part of the originally-displayable 
information is missing. 

SUMMARY OF THE INVENTION 

It is therefore a major object of the present invention to 
display the entire display data on speci?c information 
selected by a vieWer or to add an information correcting 
display When the display data is missing to thereby alloW the 
information of the display data to be presented Within a 
limited display Zone of a display screen. 

Another object of the present invention is to eliminate the 
need for neWspapers and magaZines carrying program 
associated information. 

In accordance With an aspect of the present invention, 
there is provided a broadcasting and communication 
receiver apparatus Which comprises a receiver means for 
receiving at least program-associated information including 
title, start and end times of a broadcast program together 
With a video signal and a audio signal; a decoder means for 
decoding the program-associated information from the 
received signal; a screen display means for processing and 
displaying the decoded program-associated information on a 
display screen; a command receiver means for receiving an 
input signal from a remote controller or from a key or keys 
provided to a main body of the receiver apparatus; and a 
display controller means for controlling the display screen 
based on the input signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention Will noW 
be described in conjunction With the accompanying 
draWings, in Which; 

FIG. 1 is a block diagram of a multiplex system of an 
analog broadcasting type; 

FIG. 2 is a block diagram of a multiplex system of a 
digital broadcasting type; 

FIG. 3 is a block diagram of a broadcasting and commu 
nication receiver apparatus in accordance With a ?rst 
embodiment of the present invention; 

FIG. 4 is an example of a display screen for display of 
program-associated information for explaining the present 
invention; 

FIG. 5 is a ?rst example of the program-associated 
information display screen in FIG. 3; 

FIG. 6 is a second example of the program-associated 
information display screen in FIG. 3; 

FIG. 7 is a block diagram of a broadcasting and commu 
nication receiver apparatus in accordance With a second 
embodiment of the present invention; 

FIG. 8 is a third example of a display screen for display 
of program-associated information in FIG. 7; and 

FIG. 9 is a fourth example of the program-associated 
information display screen in FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention Will be explained 
With reference to the accompanying draWings. 
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FIG. 3 is a block diagram of a broadcasting and commu 
nication receiver apparatus in accordance With an embodi 
ment of the present invention, Which includes an input 
terminal 101 for input of broadcasting and communication 
signals from an external antenna or the like, a separator or 
demultiplexer 102 for extracting any one of video and audio 
signals and program-associated information signal from the 
received signal, a A/V decoder 103 for decoding the video 
and audio signals to reproduce original image and original 
audio, an image multiplexer 104 for multiplexing the video 
signal and such graphics as characters, a television display 
105, a command receiver 106 for receiving a user input, an 
information decoder 107 for decoding the transmitted 
program-associated information, a program-associated 
information buffer 108 for holding therein the decoded 
program-associated information, a control micro-computer 
110 containing the above elements 106 to 109, an input data 
amount calculator 111 for calculating the amount of display 
data received from the information buffer, displayable-data 
amount calculator 113 for calculating the number of char 
acter roWs capable of being displayed on the display screen, 
a comparator 112 for comparing the amount of input data 
With the amount of displayable data, a display data setter 114 
for setting character roWs to be displayed, and a display 
controller 109 containing the above elements 111 to 114 for 
controlling the image multiplexer. Further included in the 
broadcasting and communication receiver apparatus are a 
receiver 118 for receiving broadcasting and communication 
signals and a decoder 119 for decoding the received signals. 

In FIG. 3, a signal applied to the input terminal 101 is sent 
to the demultiplexer 102 through the receiver 118 and 
decoder 119. The demultiplexer 102 extracts video and 
audio signals from the received signal and sends them to the 
A/V decoder 103. Similarly, the demultiplexer 102 also 
extracts program-associated information from the received 
signal and sends it to the information decoder 107 of the 
control micro-computer 110. Program-associated informa 
tion decoded by the information decoder 107 is sent to the 
program-associated information buffer 108. 
When a signal indicative of a request of displaying the 

program-associated information is input to the command 
receiver 106, the program-associated information held in the 
program-associated information buffer 108 is sent to the 
input data amount calculator 111 of the display controller 
109. The comparator 112 of the display controller 109 
compares the number of character roWs calculated by the 
input data amount calculator 111 With the number of dis 
playable character roWs calculated by the displayable-data 
amount calculator 113, and sends its comparison result and 
the input data to the display data setter 114 for setting of the 
display characters. The display controller 109 controls the 
image multiplexer 104 in such a manner that the image 
multiplexer 104 multiplexes the display data received from 
the display data setter 114 and the video signal received from 
the A/V decoder 103 and displays it on the television display 
105. 
When the number of character roWs of the input data is 

larger than the number of displayable character roWs, the 
display data setter 114 sends as display data to the image 
multiplexer 104 the displayable character roWs of the input 
data With a symbol indicative of omission added to the tail 
of last one of the character roWs thereof. 

ShoWn in FIG. 4 is an example of a display screen for 
display of program-associated information for explaining 
the present invention, in Which reference numeral 201 
denotes a program start time, numeral 202 denotes a pro 
gram end time, and 203 denotes a program title. In the 
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example of the program-associated information display 
screen of FIG. 4, the start and end times 201 and 202 and 
title 203 of the program are arranged in a roW to express its 
program broadcasting schedule, but a display Zone for 
displaying the program title 203 is too narroW to display all 
the program title 203 on the screen until its very end. 

In particular, When the system is required to express in 
Japanese (Kanji), it is necessary to make large the siZe of 
Kanji characters for its expression, Which results in that the 
number of character roWs displayable Within the display 
Zone is decreased and thus all the display data cannot be 
fully displayed. 

FIG. 5 is a ?rst example of the program-associated 
information display screen in FIG. 3. In FIG. 5, numeral 301 
denotes an omission symbol indicative of the fact that a tail 
part of the display data is omitted. 

In the case of the program-associated information display 
screen of FIG. 4, it is impossible to judge Whether the 
display data such as the program title is fully displayed to its 
very end or displayable character roWs alone of the display 
data are displayed. In the case of the program-associated 
information display screen of FIG. 5, on the other hand, 
When displayable character roWs alone of the display data 
are displayed, the omission symbol 301 indicative of omis 
sion of the tail part of the display data is attached to the last 
tail of the display character roW, Whereby a vieWer can 
clearly knoW it. Although “. . . ” has been employed as the 

omission symbol in the program-associated information data 
screen of FIG. 5, another suitable symbol may be used as 
necessary. Further, contents to be displayed is not limited to 
such program-associated information as the program start 
time 201, program end time 202 and program title 203, but 
other information may be alloWed. 

FIG. 6 shoWs a second example of the program-associated 
information display screen in FIG. 3, in Which numeral 401 
denotes a ?rst display Zone made up of n program display 
areas 4011, 4012, . . . , 401n_1, and 401”, 402 denotes a second 
display Zone, 403 denotes a cursor for selecting either one of 
the n program display areas 4011, 4012, . . . , 401n_1 in the 
?rst display Zone, and 404 denotes a display Zone in Which 
a plurality (1, . . . , and n) of the ?rst display Zones 401 are 

arranged. 
Displayed on the ?rst display Zone 401 is at least part of 

display data including program title. Displayed on the sec 
ond display Zone 402 are the same display data including 
program titles as displayed on the ?rst display Zone 401 fully 
Without any omission. The cursor 403, in response to a user 
input signal, selects desired one of the n program display 
areas in the ?rst display Zone 401. In this Way, since the 
operation of the cursor 403 causes the user to arbitrarily 
select the speci?c ?rst display Zone 401 (for example, 4011) 
from the ?rst display Zone 401 arranged in the alternative 
display Zone 404, all the display data including program title 
required by the user can be fully displayed Without any 
omission. 

Since only the display data required by the user are 
displayed Without any omission on the second display Zone 
402 and display data are displayed With an omission symbol 
on the ?rst display Zone 401; more ?rst display Zones can be 
displayed Within the alternative display Zone 404. 

Turning to FIG. 7, there is shoWn a block diagram of a 
broadcasting and communication receiver apparatus in 
accordance With a second embodiment of the present 
invention, Which includes a time information discriminator 
115 for discriminating time information of input data, a 
display time band setter 117 for setting a time band of a 
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program chart to be displayed on the display screen, and a 
time information comparator 116 for comparing the time 
information of the input data With the time band of the 
program chart. Other constituent elements are the same as 
those in FIG. 3. 

When a signal indicative of a request of displaying 
program-associated information on the display screen is 
input to the command receiver 106, the program-associated 
information hold in the program-associated information 
buffer 108 is sent therefrom to the time information dis 
criminator 115 of the display controller 109. The time 
information comparator 116 of the display controller 109 
compares the time information discriminated by the time 
information discriminator 115 With the display time band set 
by the display time band setter 117, and sends its comparison 
result and the input data to the display data setter 114 Where 
their display format is set. The display controller 109 
controls the image multiplexer 104 and composes the dis 
play data received from the display data setter and the video 
signal received from the A/V decoder 103 to display it on the 
television display 105. 

The above program-associated information display screen 
has such a display format that uses at least character string 
in each information ?eld and background, that is, shoWs 
such a program chart indicative of program broadcasting 
schedule that a program start time is given at the left end of 
each program name ?eld and a program end time is given at 
the right end of each information ?eld. 
When the time information of the input data is judged to 

be out of a display time band range, the display data setter 
114 modi?es the shape of the left or right end of the display 
data and sends it to the image multiplexer 104. The display 
data setter 114 modi?es the shape of the left or right end of 
the program name ?eld to clearly indicate that the start or 
end time of the program is located out of the time band range 
of the program chart being displayed. 

FIG. 8 shoWs a third example of the program-associated 
information display screen in FIG. 7, Which includes a 
channel number column 501, a time scale column 502, ?rst 
program name display column 503 indicative of n-channel 
program display Zones 5031, 5032, . . . 503n_, and 503”, a 
second program name display column 504, a continuation 
display pattern 505 indicative of the fact that a program 
broadcast start or end time is located out of the program 
chart being displayed, and a program name alternative 
column 506 in Which a plurality (n=1, . . . ) of the ?rst 
program name display columns 503 are arranged. 

In the program display screen, abscissa denotes time, a 
display start position of the ?rst program name display 
column 503 in the horiZontal direction indicates a broadcast 
start time, and its horiZontal length indicates a program 
broadcast duration. A measure of time is expressed in the 
time scale column 502. 

Further, ordinate indicates broadcast channel. Displayed 
on the channel number column 501 are channel numbers of 
broadcasting stations, names or logo marks of the broad 
casting stations. 

The user operates the cursor 403 using a remote controller 
or a key or keys provided on the main body of the receiver 
apparatus to select one of the ?rst program name display 
columns 5031, 5032, . . . and 503” displayed Within the 
program name alternative column 506. The selected ?rst 
program name display column 503 is also displayed in the 
second program name display column 504. More 
speci?cally, at least part of the program title is displayed on 
the ?rst program name display column 503, Whereas, all the 
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program title is Wholly displayed Without any omission on 
the second program name display column 504. 
The broadcast start time, broadcast duration or broadcast 

end time of a program is expressed based on a measure of 
a time displayed in the time scale column 502. HoWever, 
When the program broadcast duration is longer than a 
duration expressible on the program chart screen or When 
the program broadcast star or end time is located out of the 
time band expressed in the program chart being displayed, 
it is impossible to express the program broadcast start or end 
time Within the program chart display screen. For the 
purpose of expressing that the program broadcasting starts 
With a time earlier than the time band being displayed or that 
the program broadcasting ends in a time later than the time 
band being displayed; the continuation display pattern 505 is 
used. 
By using the continuation display pattern 505, When the 

broadcast duration is overlapped as located ahead or behind 
the time band being displayed, it is possible to express that 
the broadcast start or end time is out of the time band being 
displayed. 
ShoWn in FIG. 9 is a fourth example of the program 

associated information display screen in FIG. 7, Which 
includes a third time information display column 601. 
On the program display screen, the third time information 

display column 601 is provided Within the program 
associated information display screen to express therein 
broadcast start and end times of a program. Therefore, When 
the program broadcast duration is longer than a duration 
displayable on the program display screen so that the 
program broadcast start or time cannot be expressed Within 
the time scale column 502 of the program chart screen; it is 
possible to clearly display the broadcast start and end times, 
i.e., the time information of the received program-associated 
information Without any omission. 
The time information display column 601 may be an 

independent display Zone or may be provided Within the 
second program name display column 504 to be expressed 
together With the program title. 

Although explanation has been made in connection With 
the program display screen based on the digital broadcasting 
system in the present embodiment, the present invention is 
not limited to the speci?c digital broadcasting system but 
may be applied to such a broadcasting system that the 
program-associated information is transmitted as multi 
plexed to the conventional analog television broadcasting 
system. Further, the present invention is not restricted to the 
program chart display screen but may be applied to other 
general display one. 

In accordance With the present invention, there can be 
provided, When it is desired to display information associ 
ated With an item selected condition, a program-associated 
information display screen of a broadcasting and commu 
nication receiver apparatus, on Which all display data of the 
program-associated information received by the receiver 
apparatus are fully displayed Without any omission. 

Further, the user can eliminate the need for purchasing 
neWspapers or magaZines carrying the program-associated 
information. 
What is claimed is: 
1. Abroadcasting and communication receiver apparatus 

comprising: 
receiver means for receiving program-associated infor 

mation including a title, a start time, and an end time of 
a broadcast program together With a video signal and an 
audio signal; 
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decoder means for decoding the program-associated 
information from the received signal; 

display means for displaying the decoded program 
associated information on a display screen; 

command receiver means for receiving an input signal 
from a remote controller or from a key or keys provided 
to a main body of the receiver apparatus; and 

display controller means for controlling the display screen 
based on the input signal; 

Wherein a ?rst display Zone in Which a plurality of 
character strings are displayed is provided in the dis 
play screen of the program-associated information; and 

Wherein the display controller means includes data quan 
tity comparator means for comparing a magnitude of 
the ?rst display Zone With a quantity of display data 
and, When the display data quantity is judged to be 
larger than the ?rst display Zone, a displayable part of 
the character string of the display data as Well as a 
symbol indicative of omission and attached to a last tail 
part of the character string are displayed. 

2. Abroadcasting and communication receiver apparatus 
as set forth in claim 1, Wherein, in addition to the ?rst display 
Zone, a second display Zone larger in the number of dis 
playable characters than the ?rst display Zone is provided; 
and 

Wherein the display controller means alloWs all the dis 
play data to be displayed in the second display Zone. 

3. Abroadcasting and communication receiver apparatus 
as set forth in claim 2, Wherein information displayed in the 
second display Zone is the same as information of a speci?c 
?rst display Zone selected based on a user input. 

4. Abroadcasting and communication receiver apparatus 
comprising: 

receiver means for receiving program-associated infor 
mation including a title, a start time, and an end time of 
a broadcast program together With a video signal and an 
audio signal; 

decoder means for decoding the program-associated 
information from the received signal; 

display means for displaying the decoded program 
associated information on a display screen; 

command receiver means for receiving an input signal 
from a remote controller or from a key or keys provided 
to a main body of the receiver apparatus; and 

display controller means for controlling the display screen 
based on the input signal; 

Wherein the program-associated information display 
screen having the program-associated information dis 
played thereon includes at least 

a ?rst program name ?eld indicative of a title of a 

program, 

a channel number ?eld indicative of a channel number, 
and a time scale ?eld indicative of a time being 
displayed; 

Wherein each of the ?rst program name ?eld, the channel 
number ?eld, and the time scale ?eld has a display 
format that uses at least a character string and a 
background; 
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Wherein the ?rst program name ?eld, the channel number 

?eld, and the time scale ?eld form a program chart 
indicative of program broadcast schedules; 

Wherein one end of the ?rst program name ?eld indicates 
a program start time and another end of the ?rst 
program name ?eld indicates a program end time; and 

Wherein the display controller means includes data 
amount comparator means for comparing a siZe of the 
?rst program name ?eld With an amount of program 
name data and, When the data amount comparator 
means judges that the amount of program name data is 
larger than the siZe of the ?rst program name ?eld, the 
display controller means causes a displayable character 
string of display data as Well as a symbol indicative of 
omission and attached to a last tail part of the character 
string to be displayed. 

5. Abroadcasting and communication receiver apparatus 
as set forth in claim 4, Wherein the program-associated 
information display screen further includes, in addition to 
the ?rst program name ?eld, a second program name ?eld 
larger in the number of displayable characters than the ?rst 
program name ?eld; and 

Wherein the display controller means causes all the pro 
gram name data to be displayed in the second program 
name ?eld. 

6. Abroadcasting and communication receiver apparatus 
as set forth in claim 5, Wherein information displayed in the 
second program name ?eld is the same as information of a 
speci?c ?rst program name ?eld. 

7. Abroadcasting and communication receiver apparatus 
as set forth in claim 4, Wherein the display controller means 
further includes time comparator means for comparing a 
program broadcast start time and a program broadcast end 
time to be displayed in the ?rst program name ?eld With a 
time band to be displayed in the time scale ?eld and, When 
the time comparator means judges that the program broad 
cast start time or the program broadcast end time is out of the 
time band to be displayed in the time scale ?eld, the display 
controller means changes a shape of a left end or a right end 
of the background of the ?rst program name ?eld to a 
continuation display pattern. 

8. Abroadcasting and communication receiver apparatus 
as set forth in claim 5, Wherein the program-associated 
information display screen further includes a time informa 
tion ?eld for displaying therein time information including 
a start time and an end time of a selected program. 

9. Abroadcasting and communication receiver apparatus 
as set forth in claim 7, Wherein the program-associated 
information display screen further includes a time informa 
tion ?eld for displaying therein time information including 
a start time and an end time of a selected program. 

10. Abroadcasting and communication receiver apparatus 
as set forth in claim 8, Wherein the time information ?eld is 
provided in the second program name ?eld. 

11. Abroadcasting and communication receiver apparatus 
as set forth in claim 9, Wherein the time information ?eld is 
provided as an independent ?eld in the program-associated 
information display screen. 

* * * * * 
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IMAGE DISPLAY APPARATUS, AND 
METHOD TO PREVENT OR LIMIT USER 
ADJUSTMENT OF DISPLAYED IMAGE 

QUALITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a high de?nition 

display unit and method, and more particularly relates to a 
television receiver having an electronic program guide 
(EPG) or pay-per-vieW (PPV) function Which is further 
provided With an arrangement for selectively enabling/ 
disabling image quality adjustment of EPG or PPV menu 
portions of a display to insure a vieWability thereof. 

2. Description of Related Art 
Referring to FIG. 6, one type television receiver Will be 

described for background purposes. More particularly, FIG. 
6 is a schematic block circuit diagram shoWing a television 
receiver arrangement. In FIG. 6, an analog input signal I 
including an analog picture signal (hereinafter called a PI 
signal) corresponding to a television signal, is received by an 
antenna 20 (or any other appropriate delivery mechanism, 
e.g., cable, infrared transmission, etc.). Such signal is then 
input to a demodulating circuit 3 via a tuner I and an IF 
circuit (not shoWn), passed through a decoder 5, and is 
ultimately processed in a video chroma processing circuit 7. 

In addition, a portion P of information from the input 
signal is passed from the tuner I to a microprocessor M, and 
image information such as an EPG and/or pay-per-vieW 
(PPV) menus, that is, a service information (SI) signal in a 
form of a digital signal, is generated separately from the 
above PI signal by the microcomputer M or other separator 
arrangement. (The microprocessor also provides control 
signals to ones of the other illustrated components, such 
control signals not being further illustrated/described for 
sake of brevity and clarity of illustration/discussion.) Such 
SI signal is processed, ampli?ed, and transmitted as an 
on-screen display signal. Therefore, With the FIG. 6 
illustrated/described arrangement, a PI signal and an SI 
signal are demodulated separately. 

The above separately demodulated PI signal and SI signal 
are superposed (e.g., added) With one another by a super 
posing section 10, are output to a display 11 via an output 
device 9, thus to be displayed. In the FIG. 6 television 
receiver, a quality of an image is adjusted by an image 
quality adjusting circuit 7a, e.g., Within the video chroma 
processing circuit 7, using a user-variable adjustment part 
Ra. More particularly, a user adjusts With a control at a 
location before superposition by the superposing section 10, 
and therefore, the quality of the image and the quality of the 
image information (e.g., EPG and/or PPV) are completely 
independent from one another in this background 
arrangement, i.e., the user-variable adjustment of the display 
quality of the image does not affect the display quality of the 
image information oWing to the fact that the image infor 
mation is added to the image after the user-variable adjust 
ment location. 

In addition to the FIG. 6 arrangement, there are other 
methods for displaying an SI signal. For an on-screen circuit 
for displaying an SI signal, various methods are made 
practicable, i.e., there are a display character signal inserting 
circuit method of shunting a color output, and a method of 
a circuit and others for sWitching a Y input to a color output 
to an on-screen RGB and displaying an SI signal. Turning 
noW to problems to be solved by the present invention, as a 
user cannot control an SI display in a system in Which the 

10 

15 

25 

35 

45 

55 

65 

2 
above display of image information and the adjustment of 
the quality of an image are completely unrelated, there is a 
problem that an SI display may be rendered unreadable by 
luminance adjustment. 
As further discussion, superposition of a PI signal and an 

SI signal in recent digital broadcasting corresponding 
television, for eXample, Will be described. That is, the above 
PI signal and SI signal are miXed in a digital compression 
transmission mode such as in accordance With a Moving 
Picture Experts Group (MPEG) standard, and the miXed PI 
and SI signal is simultaneously transmitted or received via 
the antenna 20, is decoded by a digital decoder 4, the tuner 
I and the digital demodulating circuit 3, is processed by the 
video chroma processing circuit 7, is output and displayed. 
In this mode, the image quality is adjusted according to the 
above miXed signal by the video chroma processing circuit 
7, i.e., both the PI and SI signal undergo image quality 
adjustment. There is a problem in this system in that an SI 
display may disappear or be rendered unreadable by the 
effect of the image quality adjusting circuit. 
As digital broadcasting is tending to be increased in 

future, it is estimated that the control of SI information 
resulting in the disappearance of the SI display Will be a 
more and more important problem. 

SUMMARY OF THE INVENTION 

The present invention is directed toWard solving the 
problems in the above background art. More particularly, the 
object is to provide a high de?nition display unit Which can 
prevent or limit a video chroma adjustment circuit from 
signi?cantly adjusting an image quality of information 
image portions of a displayed image, such that an informa 
tion image is never signi?cantly degraded and/or rendered 
unvieWable. 
Numerous arrangements are possible for preventing or 

limiting such adjustment. 
More particularly, as one arrangement, a period in Which 

the above both signals (i.e., PI and SI) are superposed is 
detected, and the image quality adjusting circuit is disabled 
according to the detection signal. In another arrangement, 
provided are a section for separating a picture information 
signal and a bypass circuit With respect to the video chroma 
processor, a superposed period of the above both signals (PI 
and SI) is detected, and the bypass circuit is operated 
according to the detection signal. In yet another 
arrangement, the superposed period of both signals (PI and 
SI) is detected and for the superposed period, the image 
quality adjusting circuit is adjusted according to level or 
value set according to a detection signal from a detector for 
detecting a brightness parameter. As a still further 
embodiment, the superposed period of the above both sig 
nals is detected, the image quality adjusting circuit is dis 
abled for the superposed period, and an operating point of an 
output device is adjusted. Other arrangements are possible 
as disclosed Within the detailed description ahead. 
The foregoing and other objects, advantages, manner of 

operation, novel features and a better understanding of the 
present invention Will become apparent from the folloWing 
detailed description of the preferred embodiments and 
claims When read in connection With the accompanying 
draWings, all forming a part of the disclosure hereof this 
invention. While the foregoing and folloWing Written and 
illustrated disclosure focuses on disclosing embodiments of 
the invention Which are considered preferred embodiments, 
it should be clearly understood that the same is by Way of 
illustration and eXample only and is not to be taken by Way 

Case 2:14-cv-01121-JRG-RSP   Document 1-3   Filed 12/16/14   Page 11 of 18 PageID #:  53



US 6,388,713 B1 
3 

of limitation, the spirit and scope of the present invention 
being limited only by the terms of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

The following represents brief descriptions of the 
drawings, Wherein: 

FIG. 1 is a schematic block diagram shoWing a high 
de?nition display unit equivalent to an embodiment of the 
present invention; 

FIG. 2 is a schematic block diagram shoWing a high 
de?nition display unit equivalent to an embodiment of the 
present invention; 

FIG. 3 is a schematic block diagram shoWing a high 
de?nition display unit equivalent to an embodiment of the 
present invention; 

FIG. 4 is a schematic block diagram shoWing a high 
de?nition display unit equivalent to an embodiment of the 
present invention; 

FIG. 5 is a schematic block diagram shoWing a high 
de?nition display unit equivalent to an embodiment of the 
present invention; 

FIG. 6 is a schematic block diagram shoWing a back 
ground type television receiver; 

FIG. 7 is an illustration of a display containing a picture 
image and an information image generated internally Within 
an apparatus; 

FIGS. 8A—8D are illustrations of a display containing 
various combinations of a picture image and an information 
image; 

FIG. 9 is an illustration of a display containing a picture 
image superposed by an information image, and timings 
related thereto; 

FIG. 10 is a magni?ed illustration of a portion of FIG. 8B, 
With respect to an information image; and 

FIG. 11 is block diagram illustrating more detailed com 
ponents of a decoder. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

Before beginning a detailed description of the subject 
invention, mention of the folloWing is in order. More 
particularly, When appropriate, like reference numerals and 
characters are used to designate identical, corresponding or 
similar components in differing ?gure draWings. 
As mentioned above, the invention is directed toWard 

avoiding a situation Where user adjustment of an image 
quality (e.g., color density, hue, and/or brightness) of a 
displayed image renders image (e.g., menu selection) infor 
mation unvieWable. With regard to the image information, 
the present invention is mainly directed toWard improved/ 
guaranteed vieWability of image information having its 
original origin external from the apparatus, such as FIGS. 
8A—8Ds’ EPG or PPV menu 806 shoWn in contrast to a 
picture image 802. FIG. 7, on the other hand, is illustrative 
of image information having its origin Within a display 
apparatus, e.g., internally generated channel image informa 
tion 704 shoWn With respect to a picture image 702 Within 
a display 700. 

Turning to more detailed discussion, FIGS. 8A—8D illus 
trate alternative modes of display possible With displaying 
picture (i.e., program) images and/or external-origin image 
(i.e., program menu) information. That is, FIG. 8A illustrates 
a display 800 displaying only a picture (i.e., program) image 
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802. FIG. 8B illustrates a display 800 displaying only image 
(i.e., program menu) information 806 (e.g., an EPG or PPV 
menu). More particularly, contents Within a FIG. 8B dashed 
circle 1000 is shoWn in enlarged form in FIG. 10, i.e., the 
image (i.e., program menu) information 806 includes textual 
image information 1010 such as “CHANNEL 4”, 
“6:00—6:30 NEWS”, ETC. FIG. 8C illustrates a display 800 
displaying a picture image 802 and image information 
overlapped (i.e., superposed). FIG. 8D illustrates a display 
800 displaying a picture-in-picture WindoW 810 (having a 
picture image 802) and image information overlapped (i.e., 
superposed). Accordingly, apparatuses of the present inven 
tion are adapted to selectably display at least tWo of: a 
picture image Without an information image; an information 
image Without a picture image; and, a picture image simul 
taneously With an information image. That is, the present 
invention is directed toWard preventing user-adjustment of 
image quality from disadvantageously degrading a vieW 
ability of externally-origined image (e.g., program menu) 
information in any type of display mode, i.e., Whether such 
image information is superposed With a picture image or 
displayed alone. 

Turning noW to further detailed description, referring to 
FIGS. 1 to 5, each embodiment of the present invention Will 
be described beloW. More particularly, as an overvieW, FIG. 
1 is a schematic block diagram shoWing a high de?nition 
display unit equivalent to a ?rst embodiment of the present 
invention, FIG. 2 is a schematic block diagram shoWing a 
high de?nition display unit equivalent to a second embodi 
ment of the present invention, FIG. 3 is a schematic block 
diagram shoWing a high de?nition display unit equivalent to 
a third embodiment of the present invention, FIG. 4 is a 
schematic block diagram shoWing a high de?nition display 
unit equivalent to a fourth embodiment of the present 
invention, and FIG. 5 is a schematic block diagram shoWing 
a high de?nition display unit equivalent to a ?fth embodi 
ment of the present invention. 
As shoWn in FIG. 1, a reference number 1 denotes a tuner, 

a reference number 3 denotes a digital demodulator, a 
reference number 4 denotes a digital decoder, a reference 
number 7 denotes a video chroma processing circuit, a 
reference number 7a denotes an image quality adjusting 
circuit, a reference number 7b denotes an image ampli?er, a 
reference number Ra denotes an adjusting section circuit 
adjusted by a user (i.e., so as to vary an image quality of a 
displayed image), a reference number 9 denotes an output 
circuit, a reference number 13 denotes a circuit changing 
sWitch, a reference number 20 denotes an antenna, and a 
reference number S1 denotes an on-off (e.g., high-level/loW 
level) signal indicative of (i.e., corresponding to) 
superposed/non-superposed periods of a PI signal and an SI 
signal as detected by an appropriate component, e.g., the 
digital decoder 4. The adjusting section circuit, for example, 
receives a predetermined reference level (e.g., a reference 
voltage) as indicated by the input arroW Rv, and alloWs a 
user (e.g., via a variable resistor) to select a portion of such 
reference level to be applied to the image quality adjusting 
circuit 7a so as to vary image quality. 
As shoWn in FIG. 1, an input signal I in Which a PI signal 

and an SI signal (Which, for example, have been processed 
according to discrete cosine transform (DCT), quantiZed and 
encoded by a sender) are mixed Within an input received by 
the antenna 20. As one example of suitable signal 
transmission/reception, even if a super high frequency 
(SHF) in the band of 12 GHZ is used for a transmission 
television signal, such can be generally received by a 
parabolic antenna 20 to 30 cm in diameter. Alternative 
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acceptable approaches for signal transmission/reception 
(useable With the present invention) Would include cable 
television (CATV), optical transmission/reception, etc. 
A television signal (i.e., channel) of interest is selected 

from a signal supplied from the antenna 20, is ampli?ed and 
the frequency is then converted by the tuner 1. For the tuner 
1, an electronic tuner for electronically sWitching a synchro 
niZing frequency using a variable capacity diode of an LC 
oscillation circuit and a sWitching diode for sWitching the 
level of the LC oscillation circuit, is used. 

The synchroniZation or delay of the above PI signal and 
SI signal, each frequency of Which is converted, is detected 
by the digital demodulator 3, and both signals are demodu 
lated With respect to a predetermined transmission digital 
modulation mode, for eXample, VSB, ASK, FSK, PSK, 
QAM, and FDM. In addition, any transmission error caused 
by a distorting effect from an external device in transmission 
is also corrected. 
As modulated digital signals, both a PI signal and an SI 

signal are input to the digital decoder 4 in the form of, for 
eXample, packet data structure according to an MPEG 
standard, or any other form such that both can be discrimi 
nated. As examples, other types of suitable packet data 
structures useable With the present invention include: 
MPEG-2. The digital decoder 4 decodes a PI signal and an 
SI signal, the frequency of the decoded PI signal is con 
verted for every static signal and every dynamic signal, is 
converted to an analog signal by a D/A converter (not 
shoWn), and is output as signals Y, U, and V (not shoWn 
separately). 

In the meantime, an SI signal such as an EPG signal is 
superposed With the PI signal, and is output together there 
With. In addition to superposition and outputting, the super 
position period of the PI signal and the SI signal is detected 
by the digital decoder 4 according to a timing and analysis 
of the packet data structure, and a result of superposed 
period detection is output to an eXternal device as an on-off 
signal S1, e.g., the on-off signal S1 can be a high-level/loW 
level signal, With a high-level being indicative of periods of 
superposition of the PI and SI signals, and With a loW-level 
being indicative of periods of non-superposition of the PI 
and SI signals. 
More particularly, FIG. 11 illustrates one exemplary 

arrangement of the digital decoder 4. A demodulated signal 
from the demodulator 3 is input to the digital decoder, to be 
demultipleXed Within a demultipleXer 1202. The demulti 
pleXer 1202 demultipleXes the signal into audio data pro 
vided to an audio decoder 1208 and then an audio output 
terminal (not further described Within the present 
disclosure), image data provided to an image decoder 1206, 
and EPG data provided to an EPG processor 1204. The EPG 
processor 1204 then provides processed EPG data to the 
image decoder 1206. The image decoder 1206 decodes the 
input image data and EPG processed data to generate (in real 
time), one of a PI signal, an SI signal or a PI signal 
superposed With an SI signal, and outputs Y, U and V 
signals. 

In addition to the above operations, a central processing 
unit (CPU) 1220 may be included as an internal component 
of the digital decoder 4, but preferably is a CPU external to 
the decoder and shared in common by several of the FIG. 1 
components. The CPU 1220 provides control (e.g., 
processing, decoding parameters) to the EPG processor 
1204 and image decoder 1206 (as Well as other circuits), and 
also receives data (e.g., timing data, etc.) from the EPG 
processor 1204 and image decoder 1206. One of the EPG 
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processor 1204, image decoder 1206 and CPU 1220 gener 
ates the on-off signal S1. 
The Y, U and V signals from the digital decoder 4 are 

input to the video chroma processing circuit 7. In the video 
chroma processing circuit 7, the inputted signals Y, U and V 
are ampli?ed via ampli?er 7b, and are ultimately output as 
signals R, G and B via the image quality adjusting circuit 7a 
composed of a color density adjusting circuit, a hue adjust 
ing circuit, and/or a brightness adjusting circuit, respectively 
(such circuits not being illustrated individually). A signal 
from the video chroma processing circuit 7 is further pro 
cessed (e.g., further ampli?ed) in the output circuit 9, to be 
?nally delivered to a display 11 such as a cathode ray tube. 

The vieWing quality of an image is adjusted by adjusting 
the ampli?cation degree of the color density adjusting 
circuit, the hue adjusting circuit, and/or the brightness 
adjusting circuit under user control using the adjusting part 
Ra. HoWever, in order to avoid a situation Where user 
adjustment can disadvantageously degrade a vieWing quality 
of displayed image information (e.g., a menu, an EPG and/or 
PPV information), a changeover sWitch 13 is provided 
relative to the user control (i.e., adjustment) circuit, and is 
automatically operated according to the on-off signal S1 
Which is indicative of Whether or not the PI and SI signals 
are superposed or not. 

After the chroma processing circuit 7, a color difference 
signal is converted to a beam current by the output circuit 9, 
is delivered to an image receiving circuit via a 
synchroniZation/de?ection circuit, and an image is thus 
formed With the display 11. 
The function of the high de?nition display unit constituted 

as described above Will be described beloW. More 
particularly, in the high de?nition display unit, an on-off 
signal S1 indicative of superposed/non-superposed periods 
of a PI signal and an SI signal is detected under timing 
control in the digital decoder 4. As described above, the 
changeover sWitch 13 is provided Within the user control 
circuit connected to the image quality adjusting circuit 7a in 
the video chroma processing circuit 7 via an adjustment part 
Ra. If the above on-off signal S1 is on (e.g., at a high level) 
indicating both signals are presently superposed, the above 
sWitch 13 is operated on the left side in FIG. 1 (i.e., is 
opened) such that the user control circuit is disabled to 
prevent the density of a color, hue and luminance of super 
posed signals from being controlled by user control. Since 
user control (i.e., adjustment) of image quality is thus 
temporarily disabled, image quality is performed at a pre 
determined level (e.g., preset Within the adjustment circuit 
7a) rather that at a user-adjusted level, so as to guarantee a 
vieWability of the image information (i.e., menu, EPG or 
PPV). If the above on-off signal S1 is off (e.g., at a loW-level) 
indicating both signals are not presently superposed, the 
above sWitch 13 is operated on the right side in FIG. 1 (i.e., 
is closed) and the user control arrangement is enabled to 
alloW the density of a color and luminance to be controlled 
by normal user control. 

As described above, if an SI signal eXists, user control is 
disabled. Therefore, since adjustment of image quality by 
the adjustment is prevented from affecting the image quality 
of the SI signal, the display of an SI signal on the screen is 
not disadvantageously affected, i.e., does not become dif? 
cult to vieW and/or disappear altogether. A high de?nition 
display unit according to the present invention is not limited 
to the high de?nition display unit described in relation to 
FIG. 1 shoWing the above ?rst embodiment, i.e., there are 
many other embodiments and any is included in the tech 
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nical concept of the present invention. As non-exhaustive 
examples, referring to FIGS. 2 to 5, some of the other 
embodiments Will be described beloW. 

Referring to FIG. 2, another or second embodiment of a 
high de?nition display unit according to the present inven 
tion Will be described. More particularly, as shoWn in FIG. 
2, in a high de?nition display unit, a separator part 7c is 
provided to a front stage of (i.e., before) the image quality 
adjusting circuit 7a, and a PI signal and an SI signal are 
separated (i.e., further demodulated) in the separation part 
7c. Further, a changeover sWitch 13a is provided betWeen 
the video chroma processing circuit 7 and an output circuit 
9, and the bypass circuit 15 of an SI signal is provided 
betWeen the separation part 7c and one terminal of the 
changeover sWitch 13a. 

In the above construction, When an on-off signal S1 is on 
(e. g., at a high-level) indicating a superposed period detected 
in the digital decoder 4 under timing control (note that such 
on-off signal S1 can alternatively be detected/generated by 
other suitable components other than the digital decoder 4, 
e.g., by the separator 7c), the changeover sWitch 13a is 
sWitched to the loWer side shoWn by a dashed line in FIG. 
2, such that the bypass circuit 15 is connected to the output 
device 9, and only an SI signal is input to the output device 
9 via the bypass circuit 15 and sWitch 13a. Therefore, the SI 
signal bypasses the adjustment circuit 7a so as not to be 
adjusted thereby, and a display of an SI signal thus is not 
disadvantageously affected by the adjustment circuit 7a, 
e.g., a menu, EPG or PPV information is never rendered 
unreadable and/or never disappears. 

If the above on-off signal S1 is off (e.g., at a loW-level), 
the changeover sWitch 13a is sWitched to the upper side 
shoWn by a full line in FIG. 2, and thus the bypass circuit 15 
is disconnected from the output circuit 9 While an output 
from the adjustment circuit 7a is connected, and only a PI 
signal is input to the output device 9 via the sWitch 13a. 
Accordingly, While operating in such con?guration, the 
quality of an image can be adjusted under normal user 
control by adjusting an adjustment part Ra. 

FIG. 9 is exemplary of a situation Wherein user adjust 
ment is enabled for a major portion of a displayed image, 
While being disabled for sub-portion of a displayed image, 
such sub-portion corresponding to an image information 
portion of the displayed image. More particularly, a display 
900 illustrates a picture image 902 being superposed by an 
information image 906 WindoW. In this embodiment, the 
user adjustment circuit is normally enabled, unless a prede 
termined situation is encountered. More particularly, vertical 
periods 920 and horiZontal periods 930 are detected using 
any Well knoW WindoW period detection method. Such 
vertical periods 920 and horiZontal periods 930 are then 
used, e.g., via combination With an AND gate, to determine 
periods When the user adjustment circuit should be disabled. 
Thus, While the user adjustment circuit is normally enabled 
during a majority of image display, the user adjustment 
circuit Would be disabled during the information image 906 
WindoW. 

Referring to FIG. 3, a further embodiment of a high 
de?nition display unit according to the present invention 
Will be described. As shoWn in FIG. 3, provided is a detector 
9c Which detects a brightness parameter of a display image 
signal via an output beam current from a beam poWer device 
9b (or some other parameter of the output device), and 
provides a predetermined detection value S2 related in level 
or value to a level or value of the above output beam current 
In A changeover sWitch 13b provided Within the user 
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adjustment circuit is operated according to an on-off signal 
S1 indicative of the superposed/non-superposed periods. If 
the above on-off signal S1 is on (e.g., at a high level), the 
changeover sWitch 13b is sWitched to the left side shoWn by 
a dotted line in FIG. 3. That is, the sWitch is selected to a 
position in Which the adjustment part Ra is connected With, 
and thus adjusted according to, a level of the detection value 
S2 as output by the detector 9c and related to the above 
output beam current In That is, an actual brightness is used 
in setting an adjustment With the image quality adjusting 
circuit 7a. With such embodiment, an adjustment of a screen 
according to an ambient status is enabled. Accordingly, since 
adjustment is limited by and/or takes into account an actual 
brightness (i.e., via feedback using the S2 signal), a display 
of an SI signal thus is not disadvantageously affected (i.e., 
degraded) by the adjustment circuit 7a, e.g., a menu, EPG or 
PPV information is never rendered unreadable and/or never 
disappears. 

In contrast to the above operation, if the above on-off 
signal S1 is off (e.g., at a loW level), the changeover sWitch 
13b is sWitched to a selection position shoWn by a full line 
in FIG. 3. That is, is sWitched to a position in Which the 
adjustment part Ra does not receive the detection value S2, 
but instead is connected to alloW adjustment solely via user 
control. More particularly, With such sWitched con?guration 
the adjustment part Ra for the image quality adjusting circuit 
7a is adjusted under normal user control. 

Referring to FIG. 4, yet another embodiment of a high 
de?nition display unit according to the present invention 
Will be described. That is, as shoWn in FIG. 4, an adjustable 
(resistance) part Ra and a ?Xed (resistance) part Rb are both 
provided Within a user adjustment circuit, and the adjust 
ment range of the image quality adjusting circuit 7a can be 
selected to any of tWo different ranges, i.e., one range 
de?ned by use of the adjustable (resistance) part Ra solely, 
and one range de?ned by use of a series combination of the 
adjustable (resistance) part Ra and the ?Xed (resistance) part 
Rb. As a further construction to facilitate such selection, a 
short circuiting sWitch 13c is provided With respect to the 
?Xed part Rb, and is operated according to an on-off signal 
S1, indicative of the presence/absence of a superposed 
period. 
More particularly, if the above on-off signal S1, is on (e. g., 

at a high level, and indicative of superposition), the short 
circuiting sWitch 13c is sWitched to the left side shoWn by a 
dashed line in FIG. 4. That is, is sWitched to an unconnected 
(or non-shunting) position, and the adjustment part Ra and 
the ?Xed part Rb operate in a series combination. Therefore, 
the adjustment range of the image quality adjusting circuit 
7a is limited by the series combination of the adjustment part 
Ra and the ?Xed part Rb. With such arrangement, the series 
combination is chosen such that degradation of superposed 
information images on a screen by the adjustment of image 
quality is never caused. 

As a contrasting operation, if the above on-off signal S1, 
is off (e.g., is at a loW level, and indicative of non 
superposition), the short circuiting sWitch 13c is sWitched to 
the right side shoWn by a full line in FIG. 4. That is, is 
sWitched to an ON state, to have the ?Xed part Rb short 
circuited such that the image quality adjusting circuit 7a is 
adjusted only by the adjustment part Ra under normal user 
control. 

Referring neXt to FIG. 5, another embodiment of a high 
de?nition display unit according to the present invention 
Will be described. As shoWn in FIG. 5, a changeover sWitch 
13d is provided Within a user adjustment circuit, the ?Xed 
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contact of the changeover switch 13d is connected to one 
terminal of user control, one of switching contacts of the 
changeover sWitch 13d is connected to the adjustment part 
Ra, and the other sWitching contact is connected to a bias 
circuit 9a in an output circuit 9. 

If an on-off signal S1, is on (i.e., at a high-level) indicative 
of a superposed period, the changeover sWitch 13d is 
sWitched on the right side shoWn by a dashed line in FIG. 5, 
Wherein the adjusting resister Ra is disabled, and an oper 
ating point of the output device 9 is adjusted by applying a 
predetermined value (via the sWitch 13a) to a bias circuit 9a 
(Within the output device 9), such that a beam current varies 
in accordance With the predetermined value, and the Whole 
image (including the PI signal and SI signal) is adjusted. 
Therefore, With the FIG. 5 embodiment, the display of SI 
information is never disadvantageously affected or erased by 
the adjustment of image quality, and the adjustment of a 
screen according to an ambient status is also enabled. 

If, With the FIG. 5 arrangement, the on-off signal S1 is off 
(i.e., at a loW-level), the changeover sWitch is sWitched to the 
right side shoWn by a full line in FIG. 5 and the image 
quality adjusting circuit 7a in the video chroma processing 
circuit 7 is enabled to alloW adjusting of the adjustment part 
Ra and thus image appearance/quality, under normal user 
control. 

The operating point of the output device 9 may also be 
adjusted using a self-holding mechanism not shoWn accord 
ing to an on-off signal S1 shoWing a superposed period. 
As described in detail above, according to the present 

invention, if a PI signal and an SI signal are superposed, a 
high de?nition display unit Which enables controlling (i.e., 
image appearance/quality adjustment) of an SI signal inde 
pendent of a PI signal, e.g., according to an ambient status. 
Thus, a high de?nition receive arrangement and method can 
be provided. 

This concludes the description of the preferred embodi 
ments. Although the present invention has been described 
With reference to a number of illustrative embodiments 
thereof, it should be understood that numerous other modi 
?cations and embodiments can be devised by those skilled 
in the art that Will fall Within the spirit and scope of the 
principles of this invention. More particularly, reasonable 
variations and modi?cations are possible in the component 
parts and/or arrangements of the subject combination 
arrangement Within the scope of the foregoing disclosure, 
the draWings and the appended claims Without departing 
from the spirit of the invention. In addition to variations and 
modi?cations in the component parts and/or arrangements, 
uses With alternative components Will also be apparent to 
those skilled in the art. 
What is claimed is: 
1. An image display apparatus comprising: 
a display circuit adapted to selectably display at least tWo 

of: a picture image Without an information image; said 
information image Without said picture image; and said 
picture image simultaneously With said information 
image; 

a detector Which detects a portion of said displayed image 
containing said information image and outputs a con 
trol signal according to said detected portion; 

a user adjustment control circuit alloWing user adjustment 
of an image quality of a displayed image; and 

an enabler/disabler adapted to selectively prevent said 
user adjustment control circuit from adjusting at least 
said portions of said displayed image containing said 
information image based on said control signal. 
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2. An image display apparatus as claimed in claim 1, 

Wherein said enabler/disabler more speci?cally disables 
operation of said user adjustment control circuit to prevent 
said user adjustment control circuit from adjusting said at 
least portions of said displayed image containing said infor 
mation image. 

3. An image display apparatus as claimed in claim 1, 
Wherein said enabler/disabler more speci?cally bypasses 
signals of said at least portions of said displayed image 
containing said information image to prevent said user 
adjustment control circuit from adjusting said at least por 
tions of said displayed image containing said information 
image. 

4. An image display apparatus as claimed in claim 1, 
Wherein said enabler/disabler more speci?cally is adapted to 
limit an operation of said user adjustment control circuit to 
a predetermined adjustment range during said at least por 
tions of said displayed image containing said information 
image, Which predetermined adjustment range does not 
signi?cantly degrade vieWability of said information image. 

5. An image display apparatus as claimed in claim 1, 
Wherein said enabler/disabler more speci?cally utiliZes a 
detected operating parameter of said image display appara 
tus to select an adjustment range of said user adjustment 
control circuit during said at least portions of said displayed 
image containing said information image, Which adjustment 
range does not signi?cantly degrade vieWability of said 
information image. 

6. An image display apparatus as claimed in claim 1, 
Wherein said information image is at least one of an elec 
tronic program guide (EPG) and a pay-per-vieW (PPV) 
selection menu, and said enabler/disabler is more speci? 
cally adapted to selectively prevent said user adjustment 
control circuit from adjusting at least portions of said 
displayed image containing said selection menu. 

7. An image display apparatus as claimed in claim 1, 
Wherein said information image is more speci?cally 
obtained from at least one of a digital, analog, and a 
combined analog/digital television signal containing a ser 
vice information signal. 

8. An image display apparatus comprising: 
a display means for selectably displaying at least tWo of: 

a picture image Without an information image; said 
information image Without said picture image; and said 
picture image simultaneously With said information 
image; 

a detection means for detecting a portion of said displayed 
image containing said information image and output 
ting a control signal according to said detected portion; 

a user adjustment control means for alloWing user adjust 
ment of an image quality of a displayed image; and 

an enabler/disabler means for selectively preventing said 
user adjustment control means from adjusting at least 
said portions of said displayed image containing said 
information image based on said control signal. 

9. An image display apparatus as claimed in claim 8, 
Wherein said enabler/disabler means is more speci?cally for 
disabling operation of said user adjustment control means to 
prevent said user adjustment control means from adjusting 
said at least portions of said displayed image containing said 
information image. 

10. An image display apparatus as claimed in claim 8, 
Wherein said enabler/disabler means is more speci?cally for 
bypassing signals of said at least portions of said displayed 
image containing said information image, to prevent said 
user adjustment control means from adjusting said at least 
portions of said displayed image containing said information 
image. 
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11. An image display apparatus as claimed in claim 8, 
wherein said enabler/disabler means is more speci?cally for 
limiting an operation of said user adjustment control means 
to a predetermined adjustment range during said at least 
portions of said displayed image containing said information 
image, Which predetermined adjustment range does not 
signi?cantly degrade vieWability of said information image. 

12. An image display apparatus as claimed in claim 8, 
Wherein said enabler/disabler means is more speci?cally for 
utiliZing a detected operating parameter of said image dis 
play apparatus to select an adjustment range of said user 
adjustment control means during said at least portions of 
said displayed image containing said information image, 
Which adjustment range does not signi?cantly degrade vieW 
ability of said information image. 

13. An image display apparatus as claimed in claim 8, 
Wherein said information image is at least one of an elec 
tronic program guide (EPG) and a pay-per-vieW (PPV) 
selection menu, and said enabler/disabler means is more 
speci?cally for selectively preventing said user adjustment 
control means from adjusting at least portions of said 
displayed image containing said selection menu. 

14. An image display apparatus as claimed in claim 8, 
Wherein said information image is more speci?cally 
obtained from at least one of a digital, analog, and a 
combined analog/digital television signal containing a ser 
vice information signal. 

15. An image display method comprising the steps of: 
providing a display circuit adapted to selectably display at 

least tWo of: a picture image Without an information 
image; said information image Without said picture 
image; and said picture image simultaneously With said 
information image; 

detecting a portion of said displayed image containing 
said information image; 

outputting a control signal according to said detected 
portion; 

alloWing, via a user adjustment control circuit, user 
adjustment of an image quality of a displayed image; 
and 

selectively preventing said user adjustment control circuit 
from adjusting at least said portions of said displayed 
image containing said information image based on said 
control signal. 

16. An image display method as claimed in claim 15, 
Wherein said preventing step more speci?cally disables 
operation of said user adjustment control circuit to prevent 
said user adjustment control circuit from adjusting said at 
least portions of said displayed image containing said infor 
mation image. 

17. An image display method as claimed in claim 15, 
Wherein said preventing step more speci?cally bypasses 
signals of said at least portions of said displayed image 
containing said information image to prevent said user 
adjustment control circuit from adjusting said at least por 
tions of said displayed image containing said information 
image. 

18. An image display method as claimed in claim 15, 
Wherein said preventing step more speci?cally limits an 
operation of said user adjustment control circuit to a prede 
termined adjustment range during said at least portions of 
said displayed image containing said information image, 
Which predetermined adjustment range does not signi? 
cantly degrade vieWability of said information image. 

19. An image display method as claimed in claim 15, 
Wherein said preventing step more speci?cally utiliZes a 
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detected operating parameter of said image display to select 
an adjustment range of said user adjustment control circuit 
during said at least portions of said displayed image con 
taining said information image, Which adjustment range 
does not signi?cantly degrade vieWability of said informa 
tion image. 

20. An image display method as claimed in claim 15, 
Wherein said information image is at least one of an elec 
tronic program guide (EPG) and a pay-per-vieW (PPV) 
selection menu, and said preventing step is more speci?cally 
for selectively preventing said user adjustment control cir 
cuit from adjusting at least portions of said displayed image 
containing said selection menu. 

21. An image display method as claimed in claim 15, 
Wherein said information image is more speci?cally 
obtained from at least one of a digital, analog, and a 
combined analog/digital television signal containing a ser 
vice information signal. 

22. A high de?nition display unit, comprising: 
a tuner for inputting a television signal having both an 

information signal and a picture signal; 
a digital demodulator for demodulating an output of said 

tuner; 
a digital decoder for decoding an output of said digital 

demodulator and outputting an analog signal including 
an information image superposed on a picture image; 

a video chroma processor for receiving said analog signal, 
and having an image quality adjusting circuit; 

an output device for outputting a display signal based 
upon an output from said video chroma processor; 

a display for displaying an image according to said 
display signal; and 

a detector for detecting a period of said superposed 
information signal and picture signal, Wherein: 
said image quality adjusting circuit is disabled accord 

ing to said display signal so said information signal 
is not degraded by image quality adjustment. 

23. A high de?nition display unit, comprising: 
a tuner for inputting a miXed television signal in Which a 

picture information signal is superposed on a picture 
image signal; 

a digital demodulator for demodulating an output of said 
tuner; 

a digital decoder for decoding an output of said digital 
demodulator and outputting it as an analog signal; 

a video chroma processor for receiving said analog signal, 
and having an analog output processing circuit and an 
image quality adjusting circuit to produce a video 
chroma processing signal; 

an output device for outputting a display signal based 
upon said video chroma processing signal; 

a display for displaying an image according to said 
display signal; 

a section for separating said picture information signal 
and a bypass circuit of said separated picture informa 
tion signal are provided to said video chroma proces 
sor; and 

a detector for detecting a period of said superposed 
picture information image and picture image signal, 
and outputting a control signal according to said 
detected period, Wherein: 
said bypass circuit is operated according to said control 

signal so said picture information signal is not 
degraded by an image quality adjustment. 
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24. A high de?nition display unit, comprising: 
a tuner for inputting a mixed television signal in Which a 

picture information signal is superposed on a picture 
image signal; 

a digital demodulator for demodulating an output of said 
tuner; 

a digital decoder for decoding an output of said digital 
demodulator and outputting it as an analog signal; 

a video chroma processor for receiving said analog signal, 
and having an analog output processing circuit and an 
image quality adjusting circuit for generating a video 
chroma processing signal; 

an output device for outputting a display signal based 
upon said video chroma processing signal; 

a display for displaying an image according to said 
display signal; and 

a detector for detecting a brightness of said image and 
outputting a signal based on the brightness detected, 
Wherein: 
said digital decoder detects a period of said superposed 

picture information signal and picture image signal; 
and 

for said detected period, said image quality adjusting 
circuit is operated according to said signal from said 
detector for detecting said brightness so said picture 
information signal is not degraded by an image 
quality adjustment. 

25. A high de?nition display unit, comprising: 
a tuner for inputting a miXed television signal in Which a 

picture information signal is superposed on a picture 
image signal; 

a digital demodulator for demodulating an output of said 
tuner; 

a digital decoder for decoding an output of said digital 
demodulator and outputting it as an analog signal; 

a video chroma processor for receiving said analog signal 
and having an analog output processing circuit and an 
image quality adjusting circuit to produce a video 
chroma processing signal; 

an output device for outputting a display signal based 
upon said video chroma processing signal; 

a display for displaying an image according to said 
display signal; and 

a detector for detecting a period of said superposed 
picture information signal and picture image signal, 
Wherein: 
for said detected period, said image quality adjusting 

circuit is disabled, and an operating point of said 
output device is adjusted so said picture information 
signal is not degraded by an image quality adjust 
ment. 

26. A high de?nition display unit, comprising: 
a tuner for processing a miXed television signal in Which 

a picture information signal is superposed on a picture 
image signal; 

a digital demodulator for demodulating an output of said 
tuner; 

a digital decoder for decoding an output of said digital 
demodulator and outputting it as an analog signal; 

a video chroma processor for receiving said analog signal, 
and having an analog output processing circuit and an 
image quality adjusting circuit for producing a video 
chroma processing signal; 

an output device for outputting a display signal based 
upon said video chroma processing signal; 

15 

25 

35 

45 

55 

65 

14 
a display for displaying an image according to said 

display signal; and 
a detector for detecting a period of said superposed 

picture information signal and picture image signal, 
and for producing a detection signal, Wherein: 
said adjustment range limiting circuit is operated 

according to said detection signal; and 
an adjustment range limiting circuit of said image 

quality adjusting circuit is provided. 
27. A high de?nition signal processing method, compris 

ing the steps of: 
inputting a miXed television signal, in Which a picture 

information signal is superposed on a picture image 
signal, into a tuner; 

demodulating an output of said tuner by a digital demodu 
lator; 

decoding an output of said digital demodulator by a 
digital decoder, and processing a decoded output of 
said digital decoder as an analog signal; 

processing said analog signal and adjusting an image 
quality thereof by a video chroma processor to produce 
a video chroma processing signal; 

outputting a display signal based upon said video chroma 
processing signal by an output device to a display; 

displaying an image on said display according to said 
display signal; 

detecting a period of said superposed picture information 
signal and picture image signal; and 

disabling said adjustment of image quality according to 
said detected period. 

28. A high de?nition signal processing method, compris 
ing the steps of: 

inputting a miXed television signal, in Which a picture 
information signal is superposed on a picture image 
signal, into a tuner; 

demodulating an output of said tuner by a digital demodu 
lator; 

decoding an output of said digital demodulator by a 
digital decoder, and processing a decoded output of 
said digital decoder as an analog signal; 

processing said analog signal and adjusting an image 
quality thereof by a video chroma processor to produce 
a video chroma processing signal; 

outputting a display signal based upon said video chroma 
processing signal by an output device to a display; 

displaying an image on said display according to said 
display signal; 

detecting a period of said superposed picture information 
signal and picture image signal; 

separating said picture information signal from said pic 
ture image signal by said video chroma processor for 
said detected period; and 

bypassing said image quality adjustment of said separated 
picture information signal to avoid image quality 
adjustment by said video chroma processing signal. 

29. A high de?nition signal processing method, compris 
ing the steps of: 

inputting a miXed television signal, in Which a picture 
information signal is superposed on a picture image 
signal, into a tuner; 

demodulating an output of said tuner by a digital demodu 
lator; 

decoding an output of said digital demodulator by a 
digital decoder, and processing a decoded output of 
said decoder as an analog signal; 
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processing said analog signal and adjusting an image 
quality thereof by a video chroma processor to produce 
a video chroma processing signal; 

outputting a display signal based upon said video chroma 
processing signal by an output device; 

displaying an image on a display according to said display 
signal; 

detecting a brightness of said image to produce a bright 
ness detection signal; 

detecting a period of said superposed picture information 
signal and picture image signal; and 

adjusting, for said detected period, said image quality 
according to said brightness detection signal. 

30. A high de?nition signal processing method, compris 
ing the steps of: 

inputting a mixed television signal, in Which a picture 
information signal is superposed on a picture image 
signal, into a tuner; 

demodulating an output of said tuner by a digital demodu 
lator; 

decoding an output of said digital demodulator by a 
digital decoder, and processing said decoded output as 
an analog signal; 

processing said analog signal and adjusting an image 
quality thereof by a video chroma processor to produce 
a video chroma processing signal; 

outputting a display signal based upon said video chroma 
processing signal by an output device; 

displaying an image on a display according to said display 
signal; 
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detecting a period of said superposed picture information 

signal and said picture image signal; and 
for said detected period, an operating point of said output 

device is adjusted Without adjusting said image quality. 
31. A high de?nition signal processing method, compris 

ing the steps of: 
inputting a miXed television signal, in Which a picture 

information signal is superposed on a picture image 
signal, into a tuner; 

demodulating an output of said tuner by a digital demodu 
lator; 

decoding an output of said digital demodulator by a 
digital decoder, and processing said decoded output as 
an analog signal; 

processing said analog signal and adjusting an image 
quality thereof by a video chroma processor to produce 
a video chroma processing signal; 

outputting a display signal based upon said video chroma 
processing signal by an output device; 

displaying an image is on a display according to said 
display signal; 

limiting an image quality adjustment range; 
detecting a period of said superposed picture information 

signal and picture image signal to produce a detection 
signal; and 

said image quality adjustment range is limited according 
to said detection signal. 

* * * * * 
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IMAGE DISPLAYING APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of US. application Ser. 
No. 12/164,215, ?led Jun. 30, 2008, the contents ofWhich are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a large-siZe image display 
ing apparatus applying therein, such as, a liquid crystal dis 
play (LCD) or a plasma display (PDL), for example, and it 
relates, in particular, to supporting structures of a panel mod 
ule for building up the large-siZe image displaying apparatus. 

In recent years, accompanying With digitaliZing and/or 
high de?nition of the television broadcasting, a demand is 
made for a large-siZe and thin-type image displaying appara 
tus for receiving the television broadcasting on the air, i.e., a 
television receiver, and as such the image displaying appara 
tus for satisfying such demand, as Well as, the conventional 
projection-type displaying apparatus, those also appear 
Widely on the market, adapting the liquid crystal display 
(LCD) and the plasma display (PDL) therein. And, including 
the structures of external appearance of the apparatus of, such 
the large-siZe and thin-type image displaying apparatus, vari 
ous supporting structures are already knoWn, in the folloWing 
Patent Documents 1 to 5: 

[Patent Document 1] Japanese Patent Laying-Open No. 
2007-159048 (2007); 

[Patent Document 2] Japanese Patent Laying-Open No. 
2004-151305 (2004); 

[Patent Document 3] Japanese Patent Laying-Open No. 
2004-21104 (2004); 

[Patent Document 4] Japanese Patent Laying-Open No. 
2001-100650 (2001); and 

[Patent Document 5] Japanese Patent Laying-Open No. 
Hei 11-109879 (2007). 

BRIEF SUMMARY OF THE INVENTION 

In general, Within the structures of such the image display 
ing apparatus of large-siZe and thin-type, in particular, Within 
the image displaying apparatus adapting the liquid crystal 
display (LCD) therein, as the displaying device, for example, 
there are prepared a panel module, installing a large-siZe 
liquid display (LCD), including a re?ection plate and/or a 
back light device therein, as a unit, and also a housing having 
a predetermined con?guration (including a frame and a rear 
plate), and then Within the said housing are installed a poWer 
source board or substrate, for supplying a desired electric 
poWer to that apparatus, and also a driver circuit board for 
driving the display device upon basis of various kinds of input 
signals (video signals), etc. 
By the Way, in such the large-siZe and thin-type image 

displaying apparatus as Was mentioned above, by taking a 
design property thereof, etc., into the consideration thereof, 
such a structure is Widely adapted, that the poWer source 
board and/or the driver circuit board, etc., mentioned above, 
are attached on a rear side surface of the panel module, as is 
shoWn in the above-mentioned Patent Documents 1 to 4, etc. 
In addition thereto, in recent years, accompanying further 
large-sizing of the screen siZe, also the panel module comes to 
be large in the area thereof. 

Such the panel module is, in general, made from a metal 
plate, such as, aluminum, etc., as a re?ection plate of a light, 
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2 
and is constructed While disposing a back-light device (e.g., 
thin ?uorescent light lamps) Within a frame (e. g., on a bottom 
portion), Which is formed in a box-like shape With thin thick 
ness, a liquid crystal display (LCD) is ?xed on a surface 
thereof. HoWever, accompanying With such large-siZing in 
the area of the panel module as mentioned above, it is neces 
sary to ensure or maintain mechanical strength of the panel 
module, and for example, as is disclosed in the Patent Docu 
ment 5 mentioned above, there is proposed a structure of 
providing a supporting member, having such a con?guration 
that it extends along With diagonal lines draWn by connecting 
four (4) corners on the rear side surface of the ?at panel, i.e., 
an “X”-like shape. 

HoWever, such the conventional arts as Was mentioned 
above, in particular, the structures of providing such the “X” 
like shaped supporting member, as is shoWn in the Patent 
Document 5 mentioned above, brings about a problem Within 
thin-siZing of the image displaying apparatus, and therefore, 
it cannot to be said that, necessarily, it is the supporting 
structures suitable for the practical use. 

Then, according to the present invention, being accom 
plished by taking such the draWback(s) Within the conven 
tional arts mentioned above into the consideration thereof, 
and in particular, an object thereof is to provided an image 
displaying apparatus and also supporting structures thereof, 
being suitable for thin-siZing of the apparatus, as Well as, for 
dissolving the problems accompanying an increase of area of 
the panel module due to the large-sizing of the image display 
ing apparatus, including the structures for attaching the poWer 
source board and the driver circuit board, etc., on the rear 
surface of the panel module. 

For accomplishing such the object as mentioned above, 
according to the present invention, there is provided an image 
displaying apparatus, comprising: a large-siZe housing; and a 
panel module, having a thin plate-like frame having a rectan 
gular shape in an outer con?guration thereof, and a display 
element, Which is mounted on said frame, and being attached 
on said housing, Wherein on a ?ange portion, Which is formed 
along With an outer periphery of said thin plate-like frame 
building up said panel module, is further formed a reinforce 
ment portion. 

Further, according to the present invention, Within the 
image displaying apparatus as described in above, it is pref 
erable that said reinforcement portion is made by bending the 
?ange portion on the outer periphery of said frame into a 
predetermined cross-section con?guration, through a squeeZ 
ing process, and in that instance, it is further preferable that 
the ?ange portion on the outer periphery of said frame is 
formed into about a “U”-shape, or about a circular or semi 
circular shape, or about a triangle shape, in the cross-section 
con?guration thereof, through the squeeZing process. 

Also, according to the present invention, Within the image 
displaying apparatus as described in the above, it is also 
possible, that said reinforcement portion is made up With 
cylindrical members, being ?xed along the outer periphery of 
said frame, and “L”-shaped members, each being ?xed 
betWeen the cylindrical members neighboring With each 
other, or a stand portion of said apparatus is attached With, by 
using said reinforce portion. 

With such the present invention as Was mentioned above, 
While dissolving the problems accompanying With an 
increase of the area of panel module due to the large-sizing of 
the image displaying apparatus, there can be achieved supe 
rior effects, i.e., enabling to manufacture a panel module, 
being superior in the mechanical strength thereof, easily and 
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cheaply, and thereby providing an image displaying appara 
tus suitable for the large-siZing and/ or thin-siZing of the appa 
ratus. 

Further, according to the present invention, there is also 
provided the image displaying apparatus as described in the 
above, further comprising: a plural number of supporting 
members, each being attached betWeen a pair of the reinforce 
ment portions, Which are formed along the outer periphery of 
said thin plate-like frame, and a circuit board necessary for 
said displaying apparatus, being attached on a reverse surface 
side of said panel module by using said plural number of the 
supporting members. 

Also, according to the present invention, Within the image 
displaying apparatus, as is described in the above, said plural 
number of the supporting members are disposed in vertical 
direction, and betWeen of Which is attached said circuit board, 
preferably, and further on the reverse surface side of said 
panel module may be provided a rear cover for covering over 
said panel module that is attached With said circuit board 
thereon, and in upper and loWer portions of said rear cover are 
formed opening portions for taking a cooling air into an inside 
thereof. Or, a stand portion of said apparatus may be made up 
With using a part of said plural numbers of supporting mem 
bers. 

Further, according to the present invention, Within the 
image displaying apparatus as described in the above, it is 
preferable that said circuit board includes a member for de?n 
ing a predetermined gap betWeen the frame building up said 
panel module, in a part thereof, and in that case, said circuit 
board mounts thereon a poWer source circuit for supplying 
electric poWer to said apparatus, and said board is made of an 
insulated board. Or, said plural numbers of supporting mem 
bers may be made of a conductive material, and in a part of 
Which is formed a grounding portion for electrically ground 
ing the frame building up said panel module. 
As Was mentioned above, With such the present invention 

as Was mentioned above, While dissolving the problems 
accompanying With an increase of the area of panel module 
due to the large-siZing of the image displaying apparatus, 
there can be achieved superior effects, i.e., enabling to pro 
vide the supporting structures of the image displaying appa 
ratus, being suitable for the thin-siZing of the apparatus, 
including the structures for attaching the poWer source board 
and the driver circuit board, etc., on the reverse surface of the 
said panel module. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

Those and other objects, features and advantages of the 
present invention Will become more readily apparent from the 
folloWing detailed description When taken in conjunction 
With the accompanying draWings Wherein: 

FIG. 1 is a perspective vieW for shoWing the entire struc 
tures of an image displaying apparatus, according to an 
embodiment of the present invention; 

FIG. 2 is a perspective vieW for shoWing only a panel 
module, Which is taken out from the image displaying appa 
ratus, seeing it from a rear side surface thereof; 

FIGS. 3(a) and 3(b) are vieWs for shoWing other examples 
of the structures for ensuring or maintaining mechanical 
strength Within the panel module mentioned above; 

FIG. 4 is a vieW of shoWing the structures, for maintaining 
the mechanical strength Within the above-mentioned panel 
module, in particular, being suitable for the large-siZe image 
displaying apparatus; 
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4 
FIGS. 5(a) to 5(c) are vieWs for shoWing the detailed struc 

tures of a poWer source board, Which is attached on the reverse 

surface of the panel module, Within the above-mentioned 
panel module; 

FIGS. 6(a) and 6(b) are vieWs for shoWing variations of a 
supporting member, Which is attached on the reverse surface 
of the panel module mentioned above; and 

FIG. 7 is a vieW for shoWing the condition of attaching a 
reverse cover thereon, after attaching a circuit board onto the 
panel module mentioned above. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, embodiments according to the present inven 
tion Will be fully explained by referring to the attached draW 
ings. HoWever, the present embodiment relates an image dis 
playing apparatus applying a liquid crystal display (LCD) 
therein, and hereinafter, explanation Will be made on the 
image displaying apparatus applying this liquid crystal dis 
play therein, together With supporting structures thereof. 

First of all, FIG. 1 attached hereWith shoWs the entire 
structures of the image displaying apparatus, according to the 
present invention, in the expansion manner thereof, and in this 
?gure, a reference numeral 100 depicts a liquid crystal dis 
play (LCD), as the large-siZe image displaying apparatus. 
Further, normally, this liquid crystal display (LCD) is 
attached on an opening side of a frame 110, being made from 
a thin aluminum plate, for example, Which is formed into a 
box-like shape having an about “U”-like cross-section, and 
being shalloW up to the bottom thereof and having a large 
area, and thereinafter it is called a “panel module”. HoWever, 
on the bottom surface of this frame 110 are disposed or 
aligned, for example, a plural number of ?uorescence tubes or 
a ?uorescence body, such as, light-emitting diodes, etc., for 
obtaining a desired brightness by irradiating a light on the thin 
plate-like liquid crystal panel (LCD) having a rectangular 
external con?guration from the rear surface thereof (i.e., a 
backlight). Further, on the rear of this panel module are 
attached boards or substrates, etc., necessary for the appara 
tus, for example, a signal board and/or a poWer source board, 
etc., the details of Which Will be explained later, and on a 
loWer side thereof is attached a stand (i.e., a leg) for setting up 
that apparatus. 

And, on the surface of the panel module 100 mentioned 
above is attached, normally, an exterior frame 200, being 
called “bezel”, Which is formed through an injection molding 
of synthetic resin, etc., While on the rear side of that module is 
also attached a rear cover 300, Which is also formed through 
the injection molding of synthetic resin, etc. 

Next, FIG. 2 attached hereWith shoWs a perspective vieW of 
the panel module 100, Within the image displaying apparatus 
mentioned above, in particular, When only taking it out there 
from and seeing it from the rear side thereof. And, according 
to the embodiment of the present invention, as Was explained 
in the above, in particular, for the purpose of dissolving the 
problem accompanying With an increase of an area of the 
panel module due to the large-siZing of the image display 
apparatus, i.e., for ensuring or maintaining the mechanical 
strength of the panel module, a part (e.g., an outer side) of a 
?ange portion 111 formed along an outer periphery of the 
frame 110, supporting that panel module 100 from the rear 
surface thereof, is further bent through a draWing or squeeZ 
ing process so as to have a reinforcement portion 112, for 
example, into “U”-like shape in the cross-section thereof, as 
is shoWn in a partial cross-section thereof. Thus, With provi 
sion of the frame-like reinforcement portion 112, Which is 
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formed in the ?ange portion 111 the on an outer periphery of 
this frame 110 through the drawing or squeezing process, it is 
possible to maintain the mechanical strength thereof, simply 
or easily, without using an additional reinforcement member, 
within that panel module 100 after attaching the liquid crystal 
display (LCD) onto the frame 110. However, such the struc 
tures for maintaining the mechanical strength of the panel 
module is advantageous for reducing the manufacturing cost, 
and it is advantageous, in particular, for the image displaying 
apparatus having the siZe less than 50 inches. Further, the 
con?guration of bending the part (e. g., the outer side) of 
?ange portion 111, which is formed along the outer periphery 
of the frame 110 should not be restricted only to the “U”-like 
shape mentioned above, and it may be in the con?guration, 
for example, a semi-circular (see FIG. 3(a)) or a triangle (see 
FIG. 3(b)), in the cross-section thereof. 

However, according to the present invention, the reinforce 
ment structures for maintaining the mechanical strength of 
the panel module 100 should not be restricted only to the 
structures mentioned above, i.e., the reinforcement portion 
112 of the “U”-like cross-section shape, which is formed on 
the outer periphery of the frame 110 through the drawing or 
squeezing process; but other than that, it is enough to be able 
to maintain the mechanical strength thereof, on the outer 
periphery of the frame 110 mentioned above (i.e., a frame 
like reinforcement structure for the frame), and for example, 
as is shown in FIG. 4, it is also possible to adapt the following 
structures; i.e., while preparing metal pipes 400, in advance, 
having plural lengths corresponding to outer peripheral siZes 
of the frame 110 (the vertical and the horiZontal siZes), the 
plural number of those metal pipes 400 are ?xed onto the 
?ange portions 111, by means of screws 410, etc., for 
example, and further the metal pipes 400 are ?xed by means 
of a member 420, being “L”-like shaped in the outer con?gu 
ration thereof, at each of the corners thereof. Moreover, such 
structure mentioned above is superior to the structure men 
tioned before, as the reinforcement structure for maintaining 
the mechanical strength of the panel module 100, and is 
advantageous, as the reinforcement structures for the image 
displaying apparatus of siZe, being equal to 50 inches or 
greater than that, i.e., an apparatus having relatively large 
size. 

Following to the above, turning back to FIG. 2 mentioned 
above, again, with using the reinforcement portion 112 
formed on the ?ange portion 111, on the outer periphery of 
the frame 110, e.g., the reinforcement structure of the panel 
module 100 mentioned above, explanation will be given on 
the structures for attaching various kinds of circuit boards or 
substrates on the rear surface side thereof, such as, including 
a signal board 500 for inputting and conducting predeter 
mined signal processing upon the video signals, as an input 
signal of that apparatus, and further a power source board 510 
for supplying various kinds of voltage supplies necessary for 
video displaying and/or driving, to be supplied to each part of 
the panel module 100 mentioned above. 

Thus, as is apparent from FIG. 2 mentioned above, on the 
rear surface side of the panel module 100 mentioned above, 
surrounding the central portion thereof are attached plural 
numbers (in this example, three (3) pieces in total) of sup 
porting members 600, 600 . . . , for example, each being 

obtained by forming a metal plate into a predetermined con 
?guration (in this example, “U”-like shape in the cross-sec 
tion thereof), with using the reinforcement portion 112, 
which is formed on the ?ange 111, on the outer periphery of 
the frame 110, directing into the vertical direction (i.e., cross 
ing a pair of reinforcement portions opposing to each other, 
which are formed on the outer periphery of the ?ange por 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
tion). However, in the example shown in this ?gure, two (2) 
pieces of the supporting members 600 and 600, on both ends 
thereof, further extend below, so as to form a stand 120 of the 
apparatus. And, each of the supporting members 600 is 
formed with ?xing portions 610 and 610, at upper and lower 
positions (2 positions) corresponding to the reinforcement 
portions 112, which are formed on the ?ange 111, on the outer 
periphery of the frame 110, in the longitudinal direction 
thereof (i.e., the vertical direction in the ?gure), to be ?tted or 
inserted into gutters or grooves, which are formed in “U”-like 
shape in the cross-section thereof, and thereby to be ?xed by 
means of screws 611 or the like. 

With such the supporting members 600 mentioned above, 
the ?xing portions 610 and 610, which are formed at the upper 
and lower positions (2 positions) thereof, are ?xed to the 
reinforcement portions 112 (i.e., the ?ange portions 111, with 
which are formed the frame-like reinforcement portions), 
being the reinforcement structures for maintaining the 
mechanical strength of the panel module 100, but not attached 
directly on the rear surface of the frame 110. Thus, the fact 
that it is not ?xed onto the panel module 100 brings about the 
structures of bearing no load upon that panel module 100. 
However, in the above is shown an example, wherein the two 
(2) pieces of the supporting members 600 and 600 at to the 
both ends thereof extend below, thereby to make up the stand 
120 of the apparatus, and in such case, also, the load from that 
stand 120 can be avoided from being applied on that panel 
module 100, directly, in particular, then it is advantageous. 
However, the present invention should not be restricted only 
to this, and the two (2) pieces of the supporting members 600 
and 600 at the both ends thereof may have the same structure 
of the supporting member 600 at the center thereof. However, 
in such case, it would be preferable that, for example, the 
stand 120 mentioned above is ?xed at a central power of the 
lower side of the panel module 100, with using the reinforce 
ment portion 112, which is formed on the lower side thereof. 

And, the signal board 500 mentioned above, and further the 
power source board 51 0, etc ., can be attached, within a narrow 
space remaining on the rear surface side of that panel module 
100, with utiliZing those plural pieces of the supporting mem 
bers 600, 600 . . . , with high e?iciency. Thus, as is shown the 
?gure, the signal board 500 and the power source board 510 
are attached on the supporting members 600, 600 . . . , respec 

tively, with using holder portions 501 and 511, which are 
formed in part of that module (in the present example, at 
corner parts), by means of screws 611, etc., in the similar 
manner to the above, for example. However, herein, as is 
shown by broken lines in the ?gure, it would be preferable to 
provide so-called a terminal board or substrate, having a 
plural number of terminals for connecting that apparatus to an 
external equipment, to be separated from the signal board 500 
mentioned above, as other unit (for example, a lower portion 
of the signal board 500), since it can be attached or removed, 
easily, dependent upon changes of the destination of that 
product, etc. 

Also, FIGS. 5(a) to 5(c) attached herewith show the struc 
tures suitable for the signal board 500 and the power source 
board 510, to be attached with using the plural number of the 
supporting members 600, 600 . . . , and in particular, the latter 

thereof, the power source board 510. However, an insulated 
substrate 512 building up this power source board 510 is 
formed with using an insulating paper or plate having ?ex 
ibility, such as, NOMEX ?lm or paper (®) produced by 
DuPont Corp., etc., for example, by cutting it out into about a 
rectangular shape in the outer con?guration (see FIGS. 5(a) 
and 5(b)). And, as is shown in FIG. 5(a), a plural number of 
?at head pins 520 and 530, each having an outer con?guration 
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of about “T”-like, are driven (or attached) at predetermined 
positions, respectively, from the surface thereof, so that, as is 
shoWn in FIG. 5(b), the ?at head pin 520 at the central portion 
and those 530 on both sides thereof project the tips thereof on 
the reverse side of the insulated substrate 512, penetrating the 
tips thereof through the substrate 512, and thereby they are 
used as spacers for maintaining a predetermined gap betWeen 
the reverse surface of the frame 110. HoWever, the projection 
heights of the ?at headpins are so determined, the height “hc” 
of the ?at head pin 520 at the central portion thereof is a little 
bit larger than the height “hs” (hc>hs) of the ?at head pins 53 0 
on both sides thereof. 
On the insulated substrate 512 of the poWer source board 

510, Which is built up in the manner mentioned above, are 
formed elements (shoWn by broken lines in FIG. 5(0)), build 
ing up poWer source circuits for supplying various kinds of 
voltage sources, on the reverse surface shoWn in FIG. 5(b). 
And, that poWer source board 510 is disposed in a narroW 
space remaining on the reverse surface side of the panel 
module 100, With using the insulated substrate 512 and the 
supporting members 600, 600 . . . . In that instance, as is 

shoWn in FIG. 5(c), the insulated substrate 512 (in particular, 
the elements shoWn by the broken lines, Which are provided 
on the reverse surface thereof), is disposed at the position, 
separating from the reverse surface of the frame 110 of the 
panel module 100 by a predetermined distance, in particular, 
due to the function of the ?at head pin 520 at the central 
portion, and further, in that instance, even if the insulated 
substrate 512 is suppressed and bent by a force applied from 
an outside, it can be still maintained at that position separating 
from the reverse surface of the frame 110 by the predeter 
mined distance, due to the functions of the ?at head pins 530 
on both sides thereof. 

Thus, With the insulated substrate 512 having the ?at head 
pins 520 and 530 mentioned above, it is possible to maintain 
the predetermined distance necessary, betWeen the elements 
building up those poWer source circuits and the frame 110, 
With certainty (i.e., preventing the elements from contacting 
on the frame). For that reason, such the structures can be 
preferably applied, in particular, as the insulated substrate 
Within the poWer source board 510, having a possibility of 
generating an accident due to contacting of the panel module 
With the frame. 

In addition thereto, explanation Will be given on variation 
of the supporting members 600, 600 . . . , Which are provided 

in the reverse surface side of the panel module 100, in par 
ticular, upon the structures being suitable for grounding the 
frame 1 1 0 of the panel module mentioned above, by referring 
to FIGS. 6(a) and 6(b) attached hereWith. HoWever, this is due 
to a vieWpoint that, it is desirable to keep the grounding 
positions in plural numbers thereof, betWeen the panel mod 
ule and the frame 110, for the purpose of maintaining further 
preferable performances, accompanying With an increase of 
the area of the panel module due to large-sizing of the image 
displaying apparatus. 

Thus, as is shoWn in FIG. 6(a), at desired position(s) on the 
Way of the supporting member 600 mentioned above is/are 
formed holloW portion(s), as shoWn in FIG. 6(b), in advance, 
and after attaching that supporting member 600 on the reverse 
surface side of the frame 110 of the panel module, a screW 631 
made of conductive material, such as, a metal, etc., is also 
attached thereon, so as to bring about a conductive condition 
betWeen that supporting member and the frame, and thereby 
ensuring the grounding condition to be preferable all over the 
entire of the panel module. 

Lastly, FIG. 7 shoWs the state (or condition) Where the rear 
cover 300 is attached on the reverse surface of the panel 
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8 
module, after attaching the circuit boards thereon, such as, the 
signal board and the poWer source board, etc., mentioned 
above, With using the plural pieces of the supporting members 
600, 600 . . . , Which are attached on the reverse side of the 

panel module, in the manner as Was mentioned above. And, 
the signal board 500 and the poWer source board 510 are, as 
apparent from the structures thereof mentioned above, since 
they are attached While de?ning gaps betWeen the frame 110, 
on the rear surface side of the panel module, as is shoWn by 
arroWs in the ?gure, the airs ?oWing into an inside of the rear 
cover 300 through openings 301, Which are formed in a loWer 
portion thereof, pass through the gaps mentioned above and 
also in vicinity of the elements, and thereby moving upWards 
While cooling doWn the signal board 500 and/or the poWer 
source board 510. Thereafter, they ?oW out into an outside 
from openings 302, 302 . . . , Which are formed in an upper 

portion of the rear cover 300. 
Thus, With such the structures as Was mentioned above, 

there can be resulted the folloWing superior effects; i.e., the 
circuit boards or substrates, such as, the signal board 500 
and/or the poWer source board 510, etc., can be disposed 
Within the narroW space remaining on the reverse surface side 
of the panel module, With using the plural number of the 
supporting members, Which are attached on the reverse side 
of the panel module, and also the cooling of those circuit 
boards can be ensured With certainty. Judging from this, the 
plural numbers of the supporting members 600, 600 . . . , 

Which are mentioned above, are attached, aligning, prefer 
ably, into a How of the airs cooling the signal board 500 and/or 
the poWer source board 510, i.e., in the vertical direction. 

While We have shoWn and described several embodiments 
in accordance With our invention, it should be understood that 
disclosed embodiments are susceptible of changes and modi 
?cations Without departing from the scope of the invention. 
Therefore, We do not intend to be bound by the details shoWn 
and described herein but intend to cover all such changes and 
modi?cations that fall Within the ambit of the appended 
claims. 
What is claimed is: 
1. A display apparatus, comprising: 
a display panel; 
a signal board con?gured for processing an image signal 

used in an image display; and 
a poWer source board con?gured for supplying poWer from 

a poWer source to said signal board and said display 
panel, Wherein: 

said signal board and said poWer source board are disposed 
in a horiZontal direction relative to said display panel, 
and 

a projection portion, being disposed higher above a surface 
of said poWer source board than a circuit element of said 
poWer source board and not being connected With a 
member opposing to a mounting side of said circuit 
element, is provided on the surface of said poWer source 
board Where said circuit element is mounted. 

2. The display apparatus according to claim 1, Wherein said 
signal board and said poWer source board are arranged to be 
cooled, respectively, by air ?oWing from a loWer side of said 
display apparatus. 

3. The display apparatus according to claim 1, Wherein, 
When a rear surface of said projection portion is pushed, the 
circuit element of said poWer source board is prevented from 
contacting the member positioned opposing to the mounting 
side of said circuit element by said projection portion. 

4. The display apparatus according to claim 1, Wherein the 
member opposing to the mounting side of said circuit element 
is a rear chasses of said display panel. 
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5. A display apparatus, comprising: 
a display panel; 
a signal board con?gured to process an image signal used 

in an image display; 
a poWer source board con?gured to supply poWer to said 

signal board and said display panel; and 
a projection portion con?gured to be provided on a mount 

ing surface of said poWer source board Where a circuit 
element of said poWer source board is mounted; 

Wherein said signal board and said poWer source board are 
disposed in a horizontal direction of said display panel, 
and 

said projection portion is con?gured to be higher above 
said mounting surface of said poWer source board than 
said circuit element of said poWer source board and not 
to be connected With a member facing to said mounting 
surface of said poWer source board. 

6. The display apparatus according to claim 5, Wherein said 
signal board and said poWer source board are arranged to be 
cooled, respectively, by air ?oWing from a loWer side of said 
display apparatus. 

7. The display apparatus according to claim 5, Wherein, 
When a rear side of said display apparatus is pushed, said 
projection portion prevents said circuit element of said poWer 
source board from contacting With the member positioned 
facing to said mounting surface. 

10 
8. The display apparatus according to claim 5, Wherein the 

member facing to the mounting side of said circuit element is 
a rear chassis of said display panel. 

9. A display apparatus, comprising: 
a display panel; 
a signal board con?gured to process an image signal used 

in an image display; 
a poWer source board con?gured to supply poWer to said 

signal board and said display panel; 
a projection portion Which is provided on a mounting sur 

face of said poWer source board Where a circuit element 
of said poWer source board is mounted; and 

a rear cover con?gured to cover a rear side of said display 
apparatus, Wherein: 

said signal board and said poWer source board are disposed 
in a horizontal direction of said display panel, and 

said projection portion is con?gured to prevent contacting 
of said circuit element of said poWer source board With a 
member positioned facing to said mounting surface of 
said poWer source board, When said rear cover is pushed. 

10. The display apparatus according to claim 9, Wherein the 
member facing to the mounting side of said circuit element is 
a rear chassis of said display panel. 
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